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INOACHUTEJIBHAS 3AIINCKA

Copepxanue mnporpamMMmbl 1O (U3UMKE HAOpaBIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOM T'PaMOTHOCTH OOYYalOIIMXCS W OPraHu3alUi0 H3Yy4eHUs
(U3HUKYN Ha AESTEIbHOCTHON OCHOBE.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus oTBoAUTCS 238 yacoB: B 7 kjacce — 68 4acoB (2 yaca B HeleNi0), B 8

Kjacce — 68 yacoB (2 vaca B HeAenmo), B 9 kiacce — 102 gaca (3 gaca B Heelo).



COJEPXAHHUE YYEBHOI'O IIPEIMETA

7 KIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupone. SBinenus npupoznsl. OuU3NUECKUE SIBICHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

duznueckre BenMUMHbL. M3MepeHue Qu3nmyeckux BenudyuH. Duznueckue
npubopsl. [lorpemHocTs n3Mepenuii. MexayHapoiHas CUCTeMa €IUHUIL.

Kak ¢usmka wu Jpyrue ecTeCTBEHHbIE HAyKH H3y4alT MPUPOAY.
EcTecTBeHHOHAYYHBIM METOJ] TO3HAHUS: HAOJIOJCHUE, TOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTE3, OObSICHEHHUE
HabmonaeMoro siBiieHust. Onucanue GU3NUEeCKUX SABJICHUN C MTOMOUIBI0 MOJIENIEH.

Hemoncmpayuu.

1. MexaHHnuyecKue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. Dusuyeckue MpuOOPHl U MPoLeaypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U
U (GpOBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue IEHBI JEICHUS KAl U3MEPUTEIHLHOTO MpUdopa.
2. H3mepeHune paccTosHUM.
3. MBmepenne 00bEMa KUJIKOCTH U TBEPAOTO TETIA.
4. OnpezneneHue pa3MepoOB MaJIbIX TEJL.
5. M3mepeHne TeMnepaTypbl HPU TMOMOIIM MKUJIKOCTHOIO TEPMOMETpA M
JlaTYMKa TEMIIEPATYypPHI.

6. IIpoBenenue wuccienoBaHUs MO MPOBEPKE TMIIOTE3bI: JANbHOCTH MOJETA
aprKa, MyImeHHOTO TOPU30HTAILHO, TeM OOJbIle, 4eM OOJbIle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIE CBEIeHUSI 0 CTPOEHHUH BellecTBa.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBmxenne wyactui] BemecTBa. CBs3b CKOPOCTH JBHXKEHUS YacCTHI[ C
Temrieparypoil. bpoyHoBckoe nBmxenue, nuddysus. BzaumopeiicTBue vacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKMBAHUE.

ArperatHbie COCTOSHUS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPIBIX
(KpUCTa/NIMYECKUX) Tel. B3auMOCBsSI3b MEXAY CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJSIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO IBUKEHUS.



2. Habmoaenue muddys3umn.
3. HaGmonenue  siBneHUd,  OOBSCHAIOMIMXCA  NPUTSIKECHUEM WM
OTTaJKWBAHHEM YACTHUI] BEILIECTBA.

Jlabopamopuuvie pabomul u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM pPAl0B (C  HCIOJIb30BAaHUEM

dbotorpaduii).
2. OmbITHI O HAOJIIOICHUIO TETIOBOTO PACHTUPEHUS Ta30B.
3. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJT MOJIEKYJISIPHOTO IPUTSIAKEHUS.
Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.
Mexanuueckoe ABM)KeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH)KEHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacu€r mytu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepuuu. 3aKOH HHEpUMH. B3auMopencTBHe Ten Kak NpHYMHA
M3MEHEHUS CKOPOCTH [IBMJKEHHMsSI Teln. Macca Kak Mepa HHEpPTHOCTH Tella.
[InotHOCTH BemiecTBa. CBSA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BEMa BelIECTBA.
Cuna kak xapakTepucTuka B3auMojaeurcTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. M3MepeHne CUIIbl C MOMOILIBIO IUHAMOMETpA. SIBIEHHE TATOTEHUSA U CUJia
TskecTH. CHita TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxxenue
CWJI, HAMPABJICHHBIX MO OAHOUN mpsimoil. PaBHOoaelcTByromas cuii. Cuiia TpeHusl.
TpeHue CKOIbXKEHUS U TPeHHE MOKOos. TpeHue B MpUpoJIe U TEXHUKE.
Hemoncmpayuu.
1. HaGmroneHne MexaHU4YeCKOro JBUKEHUS Tea.
2. H3MepeHne CKOpOCTH NPSMOJIMHEWHOTO JBUKECHUA.
3. HabGmronenue siBIeHUS HHEPIIHH.
4. HaGmoneHnue u3aMeHeHUs! CKOPOCTH MPU B3aUMOEHCTBUU TEJ.
5. CpaBHEHHE MaccC M0 B3aUMOJICUCTBHIO TEL.
6. Cl0XEHUE CHJI, HAIIPABJICHHBIX 1O OJHOM IPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OnpeneneHue CKOPOCTH PABHOMEPHOI'O ABMKEHUS (IIapuKa B KHJIKOCTH,
MOJIEJIU AJIEKTPUUYECKOI0 aBTOMOOUIISL U TaK Jiajee).

2. OmpezeneHue CpelHEW CKOPOCTH CKOJBXKEHHS OpycKa WM LIapuKa I10
HAKJIOHHOM TIIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKeHus (aedopmaiun)
MPYKUHBI OT TPUIIOKEHHON CUJIBI.

5. OmnbIThl, AEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIbXEHUS OT
Beca Teja U XapaKTepa COMPHUKACAIOLINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHre TBEPABIX TeJl, KUAKOCTEH U ra3oB.



Janenue. CriocoObl yMEHBIICHHS M YBEJIUYEHUS JaBieHus. J(aBneHue rasa.
3aBUCUMOCTh JaBJCHHsS Ta3a OT 00béMa, Temmeparypbl. [lepemaua naBneHus
TBEPABIMU TEJIAMM, KHAKOCTAMUA M rasamu. 3akoH I[lackans. [lHeBMaTmueckue
MaIuHbl. 3aBUCUMOCTh JaBJICHHS KUJIKOCTH OT IIyOuHBI. ['mapocraruyeckuii
napajaokc. CooOmaroniuecs cocyasl. [ uipaBnuyeckue MEXaHU3Mbl.

Atmocdepa 3emin u atmocepHoe AamieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3AymHON 06osouku 3emau. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOpPHI.
[Tpubops! 11 u3MepeHus: aTMOoCc(PEPHOTO JABICHHUS.

JlelicTBrE KUIKOCTU U rasa Ha MOIPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenada naBneHUs KUJIKOCTHIO U Ta30M.

CooOuraromuecs: COCy/bl.

['mpapaBnrueckuii mpece.

[IposiBnenue nercTBUst aTMOC(EPHOTO JTaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONICH CHUIIBI OT 00BbEMa MOTPYKEHHOM YacTu

T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAJIKUBAIOILIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YciioBue IaBaHMs TEN: IUIABAaHWE WJIM MOTPYKEHHE TEJl B 3aBUCUMOCTHU

OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopuwvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJie OT 00bEMa MOrpy>KEHHOM B
JKUJIKOCTh YaCcTH TeJIa.

2. OmnpeneneHue  BBITAIKMBAIONIEH  CHJIbI, JICMCTBYIOIIEM HaA  TEIO,
IIOIPY>KEHHOE B JKUJKOCTbD.
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3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEUCTBYIOIIEN Ha TEIO
B JKUJIKOCTH, OT MaccChl TeJa.

4. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKMBAIONICH  CHJIBI,
JNEUCTBYIOIICH Ha TeNO0 B JKUJIKOCTH, OT O00BEMa TMOrPYKEHHOM B
JKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpynpoBaHue apeomMerpa WM KOHCTPYMPOBAHHE JIOAKHM W
OIpeLIEIICHUE €€ IPY30I10IbEMHOCTH.

Paszgea S. PaGora u MmomHOCTb. JHEpPrusi.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecHusi pbiyara. IlpumeHeHne mpaBuja paBHOBECHs pblyara K OJIOKY.



«3omoroe mpaBwio» wmexaHukd. KIIJ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHernueckas W TOTEHUUANbHAS DHEPTHUS.
[IpeBpaleHre 0JTHOrO BUJ1a MEXAaHUYECKOM SHEPrUU B JPYroi. 3aKOH COXPAHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl IpOCTHIX MEXaHU3MOB.

Jlabopamopuosie pabomel u onvimel.

1. OmpeneneHue pabOTHl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBHKCHUU Tela

10 TOPU30HTAJILHON MOBEPXHOCTH.
2. HccnenoBanue ycliOBUM PaBHOBECHS pblUuara.
3. Hsmepenne KIIJ] HaKIOHHOM IIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHMS MEXAHUYECKOW SHEPIHH.
8 KVIACC

Pa3zaeua 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BenlecTBa. Macca M pasMepsl aTOMOB U MOJEKYJ. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPAOro, >XKHUIKOIO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOMCTB Ira3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHHH MOJIEKYJIIPHO-KUHETUYECKONH TEOPHUH.
CmaunBaHME M KallWJUIAPHBIE sIBIEHUS. TErIoBoe paclIMpeHne U CKaTHUe.

Temneparypa. CBs3b TemIeparypbl CO CKOPOCTBbIO TEIJIOBOIO JBUXKEHUS
yactull. BuyTpenHsiss »Heprus. CnocoObl H3MEHEHHsS BHYTPEHHEW SHepruu:
TEeIJIonepenayda U COBEpIIECHUE paboThI. Buner TEIUIONEPENAUHN:
TEMJIONPOBOJHOCTb, KOHBEKIIMS, U3Ty4ECHHE.

KonuuectBo TeminoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH U
TEIJIOBOE paBHOBecHME. YpaBHeHUE TemjoBoro ©Oamanca. IlnmaBnenue wu
OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAas TEIUIOTa IUIABJICHMUS.
[lapooOpa3oBanue u koujeHcarusi. Wcnapenue. Kunenuwe. YnenpHas Terora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHUS OT aTMOC(HEpHOro
JABJICHUS.

BrnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEMJIOTA CTOPAHMUS.

[Tpunruner paboter TeruoBbix nBurateneit KIIJ TtermoBoro maBuratens.
TemioBble IBUraTeNy U 3allUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHMs U IPEBPAIIEHUS YHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenne nuddysun.

Habmroienue siBjeHUY cMaurBaHUs M KaIMMLISIPHBIX SBICHUH.
HabmtoieHre TemioBoro pacuiupeHust Tell.

N3Mmenenre naBieHUs ra3a NpH U3MEHEHUHM O0BbEMa M HArpeBaHUM WIIH
OXJIAXKICHUU.

IIpaBuia nu3mMepeHus: TeMIepaTyphl.

Bunbl Termonepenaumn.

OxJaxkIeHHe Mpu COBEPILIEHUU PaOOTHI.

HarpeBanue npu coBepiieHuH pabOThl BHEIITHUMH CHIJIAMH.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMUHBIX BEIIECTB.
Habnronenne xumenus.

Habronenre mocTostHCTBA TEMITEPATYyPhI PH TUTABJICHUH.
Moenu TeIIOBBIX IABUTaTEIEH.

Jlabopamopmuuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPY>KEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUS.
OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOTO PACIIMPEHUS] Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Ornpezenenue AaBjaeHUs BO3AyXa B OallJIOHE HITTPUILA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHUS BO3AyXa OT €ro
00BbEMa M HArPEBAHUS WU OXJIAXKICHUS.

[TpoBepka TUNOTE3bl TUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

HaGmtonenre w3MeHeHHMs BHYTPEHHEM OHEpPruu Tejla B pe3ylibTare
TerIonepeaadyu U padoThl BHEITHUX CHIL.

HccnenoBanue sIBIIEHUS TEIMJI0O00OMEHA MPU CMEUIMBAHUM XOJIOAHOW U
ropsiuer BOJBI.

Onpenenenre  KOJMYECTBA  TEIJIOTHI, IMOJYYEHHOIO BOJOM  MOpH
TEMJI000MEHE C HArPeThIM METAUTMUECKUM IUITMHAPOM.

Ornpenenenne yaeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca ncnapeHusl.

OnpeneneHre OTHOCUTEIIBHOM BIIAXKHOCTH BO3AyXA.

Onpenenenne yaeabHON TEIUIOTHI IUIABICHUS JIbA.

Pazgen 7. JiekTpuyeckre 1 MAarHUTHbIE SIBJICHHS.

Onektpuszauusa Ten. [[Ba ponma snekTpuyeckux 3apsaoB. BzammoneiicTBue
3apsoKeHHBIX  Tell. 3akoH KymoHa (3aBUCHMMOCTH  CHJIBI  B3aWMOJICHCTBUS
3apSHKEHHBIX TEJT OT BEJIMYUHBI 3apSJI0B U PACCTOSTHUS MEXKAY TEJIaMH ).

Onektpuueckoe mose. Hanpsyk€HHOCTh 3iekTpudeckoro mnosd. [IpuHoun
CYNEPIIO3ULIUN JIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPaHEHHS
AJIEKTPUYECKOTO 3aps/a.

ONEKTPUUECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
HcTtounuku mnocTossHHOro Toka. JIeHWCTBUSL SJEKTPUUECKOTO ToKa (TEIJIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B JKHJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ComnpoTuBiieHHE MPOBOJHUKA. Y IEIBHOE CONPOTHBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. llocnmegoBarenbHOE W MapasvielibHOE  COECIMHEHUE
MIPOBOTHUKOB.

PaGora ¥ MOMIHOCTH 3NEKTPHUYECKOrO ToKa. 3akoH Jxoyms—Jlenua.
DNEeKTPUIECKUe TIENU U MOTPEOUTEH IEKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

ITocrossHHbIE ~ MarHuThl.  B3auMOJIENWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarauTHoe 1ose 3eMJId U €ro 3Ha4€HUe I KU3HU Ha 3eMIIE.
OnbiT  Opcrena. MarHuTHoe mMoJie  DJIEKTPUYECKOro Toka. I[IpumeHneHue
AJIEKTPOMArHuTOB B TeXHUKE. JlelicTBHE MarHUTHOIO MOJIsI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TIOCTOSIHHOTO ToOKa. lcmoisib30BaHHME »IEKTpOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajnes. SBneHue snexkTpoMarauTHoO uHAykuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 MOJIYYEHUS DIEKTPUYECKON DHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJIeKTpuU3aus Tel.

JIBa poia 3JIEKTPUUECKUX 3apsAJIOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIl.
Y CTPOUCTBO U IEMCTBUE JIEKTPOCKOIIA.

DNeKTpocTaTuuecKas UHIYyKIIHS.

3aKOH COXpaHEHUS PIEKTPUYECKUX 3apsI0B.

[IpoBOIHUKH U AUDIICKTPUKHU.

MoaenupoBaHue CHIOBBIX JUHHUMN JEKTPUUECKOTO TTOJIS.

HcTOYHMKY TOCTOSITHHOTO TOKA.

JlercTBUSA DIEKTPUYECKOTO TOKA.
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. DIIEKTPUYECKUN TOK B KUIKOCTH.

. I'a30BbIi pa3psm.

. I3MepeHune cuibl TOKa aMIepMeTpOM.

. I3MepeHue aeKTpu4eCcKoro HanpsiKEeHUs: BOJIbTMETPOM.
. Peocrar n Mara3un conpoTHBICHUI.

P S = S =
aua b W N R

. BzauMoelicTBre NOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3ACICHUS MOJKOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHuE MarHUTHBIX TTOJIEH TTOCTOSSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHoOe noje ToKa. DJICKTPOMArHuT.

JlerncTBMEe MarHMTHOTO T10JI Ha MPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENH TOCTOSTHHOTO TOKA.

UccnenoBanue sSIBIECHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIPaBJICHUSI WHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHUSI.

DJIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHUIO D3JIEKTPU3ALMM Tel HMHAYKIUMEH U MpHU
COIIPUKOCHOBEHUH.

HccnenoBanne AEUCTBHSL DJIEKTPUYECKOTO II0JI HA MPOBOJHHUKUA U
JUDJIEKTPUKH.

COopka u mpoBepKa PadOThI AIEKTPUICCKON ST MOCTOSTHHOTO TOKA.
W3MepeHure 1 peryiaupoBaHue CUIIbl TOKA.

M3MepeHne 1 perylnupoBaHuE HAIIPSHKEHUS.

HccnenoBanrue 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO YEPE3 pPEe3UCTOp, OT
COIPOTHUBIICHHSI PE3UCTOPA U HAIPSKEHMS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILIKE 3aBHCHUMOCTb AIEKTPUYECKOTO
COIPOTHUBIICHHSI TMPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJH IONEPEYHOro
CEUEHHMsI U MaTepuraa.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUH TpPU TMOCIEA0BATEILHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

ITpoBepka mnpaBwia Jid CUJbl TOKAa IpPU MapajuieIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpeznenenue padoThl TEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP.
OmnpeneneHue MOIIHOCTH  3JIEKTPUYECKOI'O TOKA, BBIAEISIEMOW Ha
pe3ucTope.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, WIYHIETO 4epe3 JaMmIOo4yKy, OT
HaIIpSDKEHUS HA HEW.

Onpenenenne KII/ narpesarens.

HccnenoBaHne MarHUTHOTO B3aUMOJIEHCTBHSI IIOCTOSIHHBIX MarHUTOB.
WN3ydeHue MarHUTHOrO TIOJII TOCTOSHHBIX MAarHUTOB TMpH  HX
00BEIMHEHUU U Pa3JICIICHUN.

HccnenoBanne NeUCTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIWE 3aBUCHUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTyIIKA C TOKOM KM MAarHuTa OT CHJIBI TOKa W HAIpaBJICHHUS TOKA B
KaTYILKE.

18. M3yueHne AeNCTBUS MAarHUTHOTO IT0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue v n3ydeHue padoThl 2JIEKTPOABUTATEIS.

20. U3mepenne KIIJ] anekTpoaBurateabHOU YCTAHOBKH.

21. OnBITBI IO HWCCIACAOBAHUIO SIBJICHUSI JJICKTPOMArHUTHONM WMHAYKIUU:
WCCIICIOBAHNE HW3MEHEHWW 3HAYEHHWS W HaNpaBICHUS HWHIYKIHMOHHOTO

TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJICHUSI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. (Cucrema oOTcuéra.
OTHOCHUTENTLHOCTh MEXaHWYECKOI'0 JABWKEHHUS. PaBHOMEpHOE NPSIMOJUHEHHOE
nBwxeHue. HepaBHoMepHOE TpsAMoiMHeiHOe aBuxkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHelHOe JBWkeHue. CBoOoaHOE
nagenue. Onwitel ["anuies.

PaBHOMEepHOE nIBH>KEHHE TO OKpYXHOCTH. Ilepron m wacrora oOpaiueHus.
JlunelriHas u yrioBasi CKOpOCTH. LIEHTpOCTpEMUTETBHOE YCKOPEHHUE.

IlepBbit 3akoH Hprorona. Bropon 3akon Herotona. Tperunii 3akoH HerotoHa.
[IpuHIMI CYNIEPIIO3ULINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsl: cujia TPEHUS CKOJIbXKEHHUS, CUiia
TPEHUS TIOKOSI, APYTUE BUIbI TPCHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nafgeHus. JlBwkenune mianer BOKpyr ConnHpa. IlepBasg kocMmudeckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpamieHus. MOMeHT cuiibl. LIeHTp TskecTu.

Nmnynbe Tena. M3meHeHue umnyinbsca. Mnyiabe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PE€akTUBHOE JBUIKECHUE.

Mexanudeckass paboTa W MOIIHOCTb. PaboTa Cuil TSAXKECTH, YNPYrOCTH,
Tpenusi. CBsi3b dHEpruu u padothl. [loTeHIManbHast SHeprus Tena, MOJAHITOro Hajl
MOBEPXHOCTHIO 3eMJIM. [loTeHIManpHas 3HEPrusl CKaTou NMpyKUHbl. KuHeTnueckas
sHeprus. TeopeMa O KMHETMYECKOM DHEPrUM. 3aKOH COXPAHEHMS MEXaHWYECKOU
JHEPI'UHu.

Hemoncmpayuu.

1. HaGmronenrne MEXaHWYECKOTO JBM)KCHHS Tella OTHOCUTEIHHO PA3HBIX TET

OTCu€Ta.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME NyTE€H W TPACKTOPUM JIBUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBLHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHHUS IPSAMOJIMHEWHOTO JBUKECHUS.
HccnenoBanue mpru3HAKOB PABHOYCKOPEHHOTO JIBUKCHUS.

Hab6mtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

Hab6mroienre MexaHUIeCKuX SIBICHUH, TPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PpPaBHOMEPHOM H  YCKOPEHHOM  JIBH)KCHHUU
OTHOCHUTENIbHO KaOUHEeTa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHHSI T€la OT MacChl Tela U JEUCTBYIOLIEH HAa HETO
CHIIBI.

Habmronenre paBeHCTBa CUJT TIPU B3aUMOJCHCTBUY TEIL.

N3meHeHue Beca Tenia npu yCKOPEHHOM JBUKCHUH.

[lepenayva umiynabca Npu B3aUMOJCUCTBUU TET.

[IpeoOpazoBaHus HEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMITYJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aMMOICHCTBUH.
HabmtoieHre peakTUBHOTO IBUKEHUS.

CoxpaHeHrne MEXaHUUECKOM YHEPTUH TIPU CBOOOHOM TaJICHUH.
CoxpaHeHnEe MEXaHUYECKOM SHEPTUU TIPU IBUKECHHUU TEJa MO JCHCTBUEM

MIPY>KUHBL.

Jlabopamopuuvie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W JAIBHEHIIEro PaBHOMEPHOTO
JIBH>KCHUS IIAPUKA WA TEIEHKKH.

Ornpenenenne cpeHed CKOPOCTH CKOJBXEHUsSI OpycKa WU JABUKCHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

OmnpeneneHue yCKOpEHHUsI Tejla MPU PAaBHOYCKOPEHHOM JIBMXKEHHH T10
HAKJIOHHOM TJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHM NHPH PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIW TPU PABHOYCKOPECHHOM JBIIKEHHH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHUS.

Omnpenenenne KodHPUIIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenennie pabOThl CWIBI TPEHUS MPU PAaBHOMEPHOM JBMIKEHHM Tella
10 TOPU30HTAJILHON MOBEPXHOCTH.



10. OnpeneneHue pabOThl  CUJIBI  YIPYrOCTH TIpU  TOIBEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOTO U MOJABMYKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUS DHEPTUH.

Pazngen 9. Mexanuveckne Ko1e0aHUs U BOJHBI.

KonebarenpHoe nuxenre. OCHOBHbBIC XapaKTEPUCTUKH KOJIeOaHUI: epro,
4acToTa, aMIUINTyda. MaremaTnueckuil U NMpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATEITHHOM JIBUKEHUU.

3atyxawmue — KojeOaHusa.  BbeIHyXJIeHHbIE  KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBoOWMCTBa MexXaHMYeCKMX BOJH. IIpomonbHble U
MOMEepeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpaHCHHS.
MexaHuueckue BOIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKkocTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. UHpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HabGmonenue koneOaHuil TeNl MOJ JEUCTBUEM CHIIBI TSXKECTH M CHJIBI
YIIPYTOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN 1 PE30HAHCA.

PacnpocTpanenue npooJIbHBIX U MONEPEUYHBIX BOJIH (HA MOJACIIHN).

HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

. AKyCTHYECKUI PE30HAHC.

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue 4YacTOThl W Tepuoja KojeOaHWW MaTEeMaTUYECKOTO
MasiTHUKA.

2. Ompepenenre 4aCTOTHI U TIEpUOa KOJICOAaHUHN TTPYKUHHOTO MasSTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepUoa KoJieOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.
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4. HccnenoBanue 3aBUCMMOCTHU MepuoJia KoJeOaHUN MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCHUMOCTH IMEpHOJia KOJICOAHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmbIThl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTh  Mepuoaa  KosueOaHui
MPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaJICHUsI.
Paszgea 10. DinekTpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHMTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMAarHUTHeIX BOJH. [llkama »nekTpoMarHUTHBIX BOJH. Mcnosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonMHOBBIE CBOKCTBA
CBETA.

Hemoncmpayuu.

1. CBoiiCTBA PIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO

Tenedona.
Pa3nen 11. CBeroBble siBJICHUS.
JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETa. [IpsamonuHenHOE

pacnpoctpaHeHue ceeta. 3atmenuss Connua u JIyasl. Otpaxkenue ceera. [lInockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH IMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
OTpaXeHHe cBeTa. lMcrmoib30BaHUE TMIOJIHOIO BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJAX.

Jlmaza. Xom mydeit B JsmH3e. Onrmueckas cucrema (oroammapara,
MHKpPOCKONIa M Tejleckoma. ['Jla3 Kak onTuyeckas cuctema. biaumzopykocTe u
JAIBHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. OnbiTel HeioTona. CroxeHue
CHEKTpaAJIbHBIX LIBETOB. J(ucnepcus ceera.

Hemoncmpayuu.

IIpssMonrHENHOE pacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonydyenne n3o0paxeHUi B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.

IIpenomiienue cera.

OnTuyeckuid CBETOBOJ.

Xon nydei B cobuparorieit TuH3e.

Xox ny4yer B paCcCEeUBarOIEH JIMH3E.

[Tonydyenue n3o00pakeHU C MTOMOIIBIO JTUH3.

[Tpunnun neiictBus GpoToanmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mojens riasa.

11. Pa3noxxeHue 0eaoro cBeTa B CHEKTP.

12. [lonmydyenne Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.

Jlabopamopmuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIjla OTPaKEHHUS CBETOBOrO Jy4ya OT YIJia
MaJICHUs.

2. MBydyeHue xapakTepuCTUK U300paxKeHus MPeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO Jiyda OT yIJia
MaJICHUs] HA TPAHUIIE «BO31YX—CTEKIIO».
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4. TlomyuyeHue n300pakeHU € MOMOIIbIO COOMPAIONICH JIMH3BI.
Omnpenenenue GOKYCHOTO pacCTOSHUSA U ONTHUYECKOM CHIIBI COOMparoleil
JIMH3BIL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHIO LBETa MPEIMETOB MPU UX HAOIIOJEHUU Yepes3
I[BETOBBIE (DUIIHTPHI.

Pa3nen 12. KBanToBble iBJICHHUA.

Oneitel Pe3epdopaa u nnanerapHas mozenb aroma. Mogens atoma bopa.
Hcnyckanue u nornoueHue ceera atomoM. KBaHThl. JInHeyaTele CIEKTPBI.

PanunoaktuBHOCTh. Anb(a, Oera- U ramma-uzinydeHus. CTpoeHHE aTOMHOTO
anpa. HykmonHas wMopens aromHoro saxapa. HMsoromsl.  PagmoaxTrBHBIE
npespamenus. llepnon nmomypacrnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsiJOBOTO U MAaCCOBOIO YHCEI.
DOHeprusi CBSI3M aTOMHBIX saep. CBs3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sHeprun CosHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHS pagUOAKTHBHBIX W3JIyYCHUM HaA KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3IIy4EHUS U MOTJIOMEHHUS.

2. CnekTpsl pa3jIM4YHbIX T'a30B.

3. CnekTtp Bomopoza.

4. Halmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTurka HOHU3UPYIOMINX U3ITYICHUH.

6. Perucrpanus nsnydeHust IpupOAHBIX MUHEPAJIOB U IMPOJYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaOmroneHue CIUIONMIHBIX U TUHEHYATHIX CIIEKTPOB U3JIYUYEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHHME JHEPIMM YacCTULBI 110 TOPMO3HOMY

nyTtu (mo ¢otorpadusam).

3. MBmepeHue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAKOLIHIT MOTYJIb.

[ToBTOpUTENHHO-0000IIAIONTUH MOAYJIh MIPEIHA3HAUEH JIJIsi CUCTEMAaTU3AINH
u  0000IIeHUsT MOPEIMETHOTO  COACPKAHUS W OMNbITa  JIESITEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUHU BCErO Kypca (PU3MKH, a TaKKe IJIs1 MOJATOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy MO0 (¢u3MKe i1 00ydaroluxcs,
BBIOpABLINX 3TOT Y4E€OHBIN MpeaMeT.

[Ipy M3ydeHHH JAHHOIO MOAYJIS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI
NeSTEeNbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCA JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHbIX  IJAHUPYEMBIX  PE3ylbTaToB  oOydeHus, ¢opMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTb: OCBOCHHE HAyYHBIX METOIOB HCCIEHOBAHUS



ABJICHUII TPUPOJBl M TEXHUKH, OBJAJCHHE YMEHUSMU OOBICHIATH (PU3NUECKHE
ABJICHUSA, IPUMEHss IIOJy4CHHBbIE 3HAHUA, pellarb 3aJadyd, B TOM YMHCIIE
Ka4EeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
IIpuHIMINAIBHO NEATEIBHOCTHBIA XapakTep NaHHOIO paslelia pealn3yeTcs
32 Cc4€T TOro, 4YTOo OOy4aroluecs BBINOJHAIOT 3aJaHusi, B KOTOPBIX WM
IIPELJIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAaHUM pACIO3HABaThb M HAYYHO OOBACHATH
(duznyueckue sIBICHMS B OKpYKaIOILEeH PUPO/IE U MMOBCETHEBHOMN KU3HH;
UCIOJIb30BaTh HayYHbIE METOJIbI UCCIICAOBAHUS (PU3UUYECKUX SBJICHUI, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MTOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHBbIE OCHOBbI HanOojiee BaKHBIX JOCTHKEHHN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOIb30BaHUs PA3INYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPALICHUSA U COXPAHEHUs BCEX U3BECTHBIX BUIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATDI

e 1) mMaTpMOTHYECKOr0 BOCIIMTAHUS:

e - MPOSIBJICHUE MHTEpPECa K UCTOPUU MU COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
(bu3nUecKol HayKu;

e - IICHHOCTHOE OTHOIIICHHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX -(PU3UKOB;

e 2) rpa:KIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e - TOTOBHOCTHh K aKTMBHOMY y4YacTHIO B OOCYXKJIEHUHM OOIIECTBEHHO3HAUYUMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYCCKUM IMPUMEHEHUEM JTOCTHKCHUI
bu3uKHY;

e - OCO3HAHHME BAXXHOCTH MOPAIBbHO-ITUYECKUX NPHUHUUIIOB B JEATEIbHOCTU
y4€HOrO0;

e 3)3CTEeTHYECKOr0 BOCIIUTAHUSA:

e - BOCHPHATHE ICTETUYCCKUX KauyeCTB (M3MUECKOW HAyKH: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

e - OCO3HaHUE LIEHHOCTH (PU3NYECKOM HAYKM KaK MOIIHOIO HWHCTPyMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTABJISAIOLICH
KYJIbTYPBI;

e - pa3BUTHE Hay4yHOH I0003HATENBHOCTH, HMHTEpeca K HCCIIEI0BaTeIbCKON
NEATEIIbHOCTH;

e 5) dopMupoBaHusi  KyJAbTYpbl 310pOBbSI M  JIMOLHUOHAJIBHOIO
0JIaronosyums:

e - OCO3HaHHWE IUEHHOCTH Oe3omacHOro oOpas3a >KHU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBUi OE30MacHOro TOBEJACHHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C 3JIEKTPUUYECKMM M TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAaIITHUX YCIIOBUSIX;

e - cPOpMHUPOBAHHOCTh HaBbIKa pedJIEKCHH, NPU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TaKOT0 K€ IIpaBa y IpYyroro 4eioBeKa;

e 6) TPYI0BOr0 BOCIIMTAHUA:

e - AKTUBHOE Yy4YaCTHE€ B PEUICHHM MPaKTUUYECKUX 3a1au (B pamMKax CEMbH,
00pa30BaTEeNbHOW OpraHM3alldM, TOpojAa, Kpas) TEXHOJOTUYECKOW MU
COLIMAJILHON HANpPaBIIEHHOCTH, TPEOYIOUMX B TOM YHCIE U (DUIUUECKUX
3HAHUU;

e - MHTEpEC K MPAaKTUYECKOMY U3Y4EHHIO MpodeccHil, CBI3aHHbBIX C PUINKOM;

e 7) 3KOJIOrM4€CKOr0 BOCITUTAHHUS



- OpUEHTalMsl Ha NPUMEHEHUE (PU3NYECKUX 3HAHWUW Ui pElIeHUs 3aJad B
o0acTu OKpy’Karoulel cpeapl, MUIAHUPOBAHUS IOCTYIKOB M OLEHKH MX
BO3MOXXHBIX MOCJIEACTBUMN JIsl OKPYKAIOIIEH Cpelbl;

e - OCO3HaHHE IJIO0AIBHOTO XapaKTepa SKOJOTMYECKHX MpoOjeM M MyTed HX

penieHus;

e 8) ajanTanMuM K HM3MEHAKINMMCS YCJIOBHUSIM COLHUAIBLHOH M NPHUPOAHOI
cpeabl:

e - TOTPEeOHOCTH BO B3aUMOJCHCTBUM TIPU BBIMOJHEHUU WCCIEAOBAaHUNA U
MPOEKTOB (DM3MUECKOW HAMPABIEHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
APYTUX,

e - TIOBBIIIEHUWE VYPOBHS CBOEH KOMIIETEHTHOCTH 4YEpe3 MPaKTHUYECKYIO
NEeATEeNbHOCTD;

e - NOTPeOHOCTH B (POPMUPOBAHNN HOBBIX 3HAHUM, B TOM 4HcCiie (POPMYINPOBAThH
UJIeH, TIOHSTHS, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SBICHUSIX;

e - OCO3HaHUE J1e(PULIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JIACTH
buzuku;

e - IUIAHMPOBAaHUE CBOErO pa3BUTUS B NPUOOPETEHUH HOBBIX (PUINYECKHUX
3HAHUU;

e - CTPEMJICHHUE AHAM3UPOBATH U BBISBISTH B3aUMOCBSI3M MTPUPO/IBI, OOIIECTBA U
HKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (PU3MUECKUX 3HAHUM;

e - OIEHKAa CBOMX JECWCTBUM C YYETOM BIMSHHS HAa OKPYKAIOLIYIO CpEny,
BO3MOYKHBIX TJI00aTbHBIX MOCIEICTBUH.

METAINPEAMETHBIE PE3YJIBTATDI

B pe3ynbraTte OCBOCHHs TPOrpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOI'O
obmiero o6pazoBanus y o0ydaromierocst 0yayr chopMupoBaHbl MeTanpeaAMeTHbIe
Pe3yJIbTAThI, BKJIOUAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHbIC yUeOHbIC NeHCTBHS,
KOMMYHUKATHBHBIC  YHUBEpCAJbHBIC  Y4eOHbIC  JCWCTBHS,  PETYJISITHBHBIC
YHUBEPCAJIbHBIC YICOHbBIC ICHCTBHSI.

ITo3HaBarebHbBIE YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHH

ba3oBble Jornueckue el cTBHUS:
e BBIBIATh W XapaKTePU30BaTh CYIICCTBEHHBIC TIPU3HAKH OOBEKTOB
(s1BIICHMI);
e yCTaHABJIMBAaTh CYIICCTBCHHBIN MPU3HAK KJIACCH(PUKAIIUU, OCHOBAHHS JIS
0000111eHNs U CPaBHEHUS;
e BBISBJIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTpHUBaeMbIX (paKTax,
JAHHBIX W HAOJTIOICHUSX, OTHOCSIIMXCS K (DH3UYESCKUM SIBIICHUSIM;



BBISIBJIATh IIPUYMHHO-CIIEJICTBEHHBIE CBSI3U IPU HU3YyYEHUH (PU3MUECKHUX
SBJICHUWA U MPOLECCOB, J€NAaTh BBIBOJbI C MCIOJIb30BAHUEM JICTYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUYEHUM, BBIJBUTaTh TMIIOTE3bl O B3AMMOCBSI3AX
(bu3nYECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpATh CHOcO0 pemieHus y4eOHOM (u3nYecKon
3a71aun (CpaBHEHHE HECKOJBKUX BAapUAHTOB pELICHHs, BbIOOp HaumbOosee
MOAXOJIAILErO ¢ YUETOM CaMOCTOSITENILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciienoBarejILCKHe 1eHCTBYUA .

UCIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENLCKUNA HHCTPYMEHT MMO3HAHUS;
MPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABIICHHOMY IIJIaHY OTIBIT, HECIOKHBIN
bu3nyecKkuil SKCHEPUMEHT, HeOOoNbIIoe HCCiaeqoBaHuEe (HU3HUUECKOTrO
SIBJICHUS;

OLEHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpPMAIHIO,
MOJYYEHHYIO B X0JI€ UCCIICIOBAHUS UJTH SKCTIEPUMEHTA,

CaMOCTOSITENILHO (POPMYIUPOBATH 0OOOIIEHHS U BBIBOJIBI MO PE3yJbTaTaM
POBEIEHHOI0 HAOII0IEHUS, OIIbITA, UCCIIEI0BAHMS;

MPOTHO3MPOBATh BO3MOXKHOE  JallbHEHIIee pa3BUTHE  (DU3UUECKHUX
IPOLIECCOB, a TaK)KE€ BbIIBUTaTh MPEANONOKEHUS 00 UX pa3BUTHUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanmneii:

MPUMEHSATh Pa3IMYHBIC METOABI, MHCTPYMEHTHI W 3aIPOCHI MPH MTOUCKE U
orOope MH(pOpPMAIMK WM JAHHBIX C Y4€TOM TMPENJIOKEHHOW Yy4eOHOU
dbu3uYecKo 3a/1a4H;

aHAJIM3UPOBATh, CHCTEMAaTH3MPOBATh W WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHBIX BUIOB U (POPM TIPE/ICTABICHUS;

CaMOCTOATENIbHO BBIOMpAaTh ONTUMATIBHYIO (OpMY TMpeACTaBICHUS
uHDopMaMl W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TharpaMMmamMu, HHOU rpaduKoil M 1X KOMOWHAITASIMHU.

KoMMyHHKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B X0j€ OOCYXACHHS y4eOHOTro MaTepuaia, pe3yibTaToB Jab0paTOpPHBIX
paboT M IPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIESCTBY 00CYXKTaeMOM TEMbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA PEIICHWE 3aJauyd W TOIIep’KaHue
0aro)keaaTenbHOCTH OOIICHUS;

COMOCTABIISITh CBOM CYXJACHUS C CYXKICHUAMH JIPYTUX YYaCTHHUKOB
Jauanora, 0OHapyKMBaTh Pa3IMIKe U CXOJICTBO TIO3UITHI;

BBIpa)XaTh CBOIO TOUKY 3PCHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATh PE3YyIbTAThl BBIMOJHEHHOTO (DU3UIECKOTO OMBITA
(3KCTIepUMEHTa, UCCIICOBAHMUSI, IIPOCKTA);



MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM W
WHJUBUIYaTbHOM paboThl TMpPH PEHICHUH KOHKPETHOM (PU3HUECKOU
NS YISH

MPUHUMATh 1IeJId COBMECTHOM JESTEIIbHOCTH, OPTaHU30BbIBATH JICUCTBUS
no e€ JOCTIKEHHUIO: paclpeieNsiTh pOJid, OOCYXAaTh MPOILECChl U
PE3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, TOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa 1o
CBOGMY HAIIPaBJICHUI0O W KOOPIWHHUPYS CBOM JICUCTBHS C JPYrUMHU
YJICHAMH KOMaH]Ibl;

OIICHMBATh KA4Ye€CTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO KPHTECPHUSIM,
CaMOCTOSITENTLHO CPOPMYITUPOBAHHBIM yYACTHUKAMH B3aUMOICH CTBHUS.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe 1eliCTBUS

Camoopranuszanus:

BBISIBJIATH MIPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYaIUAX, TPEOYIOIUX
JUIs pelieHust (U3NYECKUX 3HaAHUM;

OPUEHTHPOBATBCA B  PA3NIMYHBIX IIOAXOAAX IPHUHATHS  PELICHUHN
(MHAMBUAYaANbHOE, MPUHATHE PEIICHHs B TPyNIE, MPUHATHE DPEIIECHUN
TPYIIIOi);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pelIeHUs] (PU3NYECKOM 3a1aun WK
IUTaHa MCCIEAOBaHUS C Y4ETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEW, apryMEHTHUPOBATh IIpejlaracéMble BApUAaHThl PELLICHUN;
JieaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTEJIEKT:

JIaBaTh AJICKBATHYIO OLEHKY CUTYAllMH U MPeyIaraTh IIaH €€ N3MEHEHNS,
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHKEHHS])  Ppe3yJbTaToB
JESATENbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B AESITEIBHOCTh (B TOM YHUCIIE B XOJ| BBIIIOJIHEHUS
(bu3nyecKoro HMCCIEAOBAHUA WM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENbCTB, W3MEHUBIIMXCS CUTYyallud, YCTAHOBJEHHBIX OIIUOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEJI U YCIIOBUAM,;

CTaBUTH c€0s1 HA MECTO APYIOro 4eJIOBEKa B XOJ€ CIOpa WIM JTHCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY PYIoro;
IpU3HaBaTh CBOE MPABO HA OLIMOKY MPHU pEeIIeHUU (PU3MUECKUX 3a/1ad WIN
B YTBEPXKICHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI



K xoHIy 00yuyeHusi B 7 kjiacce rpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXxaTh C(hOPMUPOBAHHOCTH Y 00YUaAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (U3MYECKHME M  XUMHUYECKUE  SIBJICHMUS,
HaAOJII0JIeHUE, HKCIEPUMEHT, MOJENb, TUIIOTE3a, €AUHMIBI (PU3MUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOsIHUSI BellecTBa (TBEpIOE,
KHJKOe, Tra3000pa3HOe), MEXaHHYeCKoe JBH)KEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSIMOJIUHENHOE), TpPAeKTOpUs, pPaBHOAECHCTBYIOLIAS
cuna,  aedpopmarus  (ympyras, MJacTU4eckas),  HEBECOMOCTb,
cooOuIaromecs CoCcybl;

paznuyath sBieHus (auddysus, TEMIOBOE JBM)XEHUE YACTHUIl BEIIECTBA,
pPaBHOMEPHOE  JIB)KCHHE, HEPaBHOMEPHOE  JIBI)KCHHE,  WHEpPLMS,
B3aMMOJICHCTBUE TEJ, PAaBHOBECUE TBEPABIX TEJI C 3aKPEIIEHHON OCBHIO
BpallleHUsI, Mepefadya JaBJIeHUsS TBEPABIMU TEJIaMM, S>KUJIKOCTAMH H
razamM, arMoc(pepHOe JaBleHHWE, TIUIABaHUE TeJ, MPEBPAILCHUSI
MEXaHUYECKOW HHEPruu) Mo OMUCAHUIO MX XapaKTEpPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUTUX JaHHOE (PU3UUECKOE SIBIICHHUCE;
pacrno3HaBaTh NPOSIBIIEHWE HW3YYEHHBIX (PU3MYECKUX SIBICHHU B
OKpY)KalollleM MHUpE, B TOM 4Yucle (U3NYECKUE SBJICHUS B MPUPOE:
NPUMEPHI JBMKEHHUS C Pa3IUYHBIMH CKOPOCTSMHU B >KMBOW U HEXKHUBOU
IpPUpPOJE, JEHWCTBHE CWJIBI TPEHUS B MPHUPOJE M TEXHHUKE, BIUSHUE
aTMOC(EepHOro JaBJIEHUS HA >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TeJe YeJIOBEKa, MPH 3TOM MEPEBOAUTH MPAKTHUUECKYIO 33/a4y B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) (PU3UUYECKUX SIBICHUM;
OINKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCTIOIb3YS
¢usnyeckue BeIMUYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpeMS,
MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSHKECTH, BEC
Tena, Cuja TpeHus, JAaBieHue (TBEPAOro Tela, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHMYecKass pabdoTa, MOIIHOCTh, IJIEYO CHIIBL,
MOMEHT CWJIbl, KO3(Q(GUIHUEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYECKas M MOTEHIMAIbHAS SHEPrus), NpU OMNHMCAHUM MPABHIBHO
TPakTOBaTh  (PU3UYECKUM  CMBICI  HMCHOJB3YyEeMbIX  BEIUYUH, HX
0003HAaYEHUs! M EIUHUIBI (U3MUYECKUX BEIUYHMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEJIMUMHY C JPYTUMH BEIUYMHAMU,
CTPOUTH I'pa)KU U3yYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHHUS W MPOIECCHI,
UCIIONb3Ysl MpaBUjia CIOKEHUs Cui (BIOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH lackans, 3akoH Apxumezna, IpaBUJIO paBHOBecHs pbryara (0Ji0ka),
«30JI0TO€ TPABUJIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOU



SHEPruM, NpU HTOM JaBaTh CIOBECHYIO (GOPMYIMPOBKY 3aKOHa U
3aMUChIBaTh €r0 MAaTEMATUYECKOE BBIPAKECHUE;

OOBSACHATH (PU3UUECKUE SIBICHHUS, ITPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHTYyalluii NPAaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISBJISITh TIPUYMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIAaroB ¢ OMOpoi Ha 1-2 M3y4EHHBIX CBOMCTBA (DU3NUECKUX
SBJICHUN, (PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a7ayd B 1-2 JeWCTBUS, WCIHOJB3ys 3aKOHBI H
dbopMyJbl, CBS3BIBAIOIINE (DU3MUYECKHME BEIMYMHBI: HAa OCHOBE aHAM3a
YCIIOBUSA 3a/1ayy 3allUChIBAaTh KPAaTKOE YCIOBUE, MOJACTABISITh (PU3NUECKUE
BEeJIMYMHBI B (DOPMYJIBI M TPOBOAUTH PACUETHl, HAXOIUTh CIPABOYHBIC
JaHHBIC, HEOOXOAMMBIC NJISl PEIICHUsI 3a]1a4, OIICHUBATh PEATMCTUYHOCTh
MOJTy4eHHON (DU3NUECKON BEJTUUUHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh TPU TTOMOIITH
(buU3HYECKUX METOJIOB, B ONTMCAHUU UCCIIEIOBAHUS BBIICISTH TPOBEPIEMOE
Npeanonokenue  (TUIOTe3y),  pazauyaTb W HHTEPIPETHUPOBATH
MOJIYYEHHBIH pe3yJibTaT, HaXOAUTh OIIMOKKM B XOJE€ OIbITa, JeJaTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

MPOBOJIUTh  OMBITHI 10 HAOMIOJCHUIO (U3WYECKUX SBICHUM WU
bu3nUecKux CBOICTB TE: dbopMyrpoBaTh IPOBEPSIEMBIE
MPEANoN0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOT0 000y 10BaHNU ,
3aMMChIBATh XOJI OMBITAa U (DOPMYIHPOBATH BHIBOJIHI;

BBITIOJIHATh MPSAMBbIE U3MEPEHUS PACCTOSHHS, BPEMEHHM, MAacChl Tela,
o0bEMa, CUJBl M TEMIIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
u(poBBIX TPUOOPOB, 3aMUCHIBATh TOKa3aHUsI TPUOOPOB € YUETOM
3aJIaHHOM a0COMIOTHOM MOTPEIIHOCTH U3MEPECHHUIA;

MPOBOAUTH UCCIEAOBAHNE 3aBUCUIMOCTH OJTHOW (DM3MUECKONU BETUYHHBI OT
JIPYyroil ¢ HCHOJb30BAaHUEM MPSIMBIX HU3MEPEHHI (3aBUCUMOCTU MYTH
PAaBHOMEPHO JBWXKYILETOCS Tela OT BPEMEHU JBHKCHHUS TeENa, CHUIIbI
TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH Ten
Y HE3aBHUCUMOCTH CHJIbI TPEHUS OT ILUTONIAAN CONPUKOCHOBEHUS TEN, CUIIbI
YIOPYroCTU OT Y/UIMHEHUS MPYKUHBI, BBITAIKUBAIONIEH CUJIBI OT 00BEMA
NOrPYKEHHOM YacTU Teja U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH T€Ja, OT TJIYOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUHN
IJIaBaHUsl TE€J, YCJIOBUI paBHOBECHS phlyara U OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUM  Y4eOHOrO0 HCCIEOBaHUS, COOMpaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAysd MPEJIOKEHHOMY IUIaHy, (PUKCUPOBATh
pEe3yIbTaThl TMOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEJIUYUH B BUJIE



MPENJIOKEHHBIX Ta0IUI] U TpaduKOB, JeNaTh BBIBOABI MO pe3yJibTaTaM
UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC H3MEPEHUs (U3MUECKUX BETUYHH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO TeNa, CUJIA TPEHUS CKOJIbXKECHMUS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIONIAs  CHJIA, JEHCTBYyIOIIas  Ha
MOTPY)KEHHOE B IKUIKOCTh TeNo, KO UIIMEHT TOJIE3HOTO JCHCTBUS
IOPOCTBIX MEXaHU3MOB), CJleaysl NPEVIOKEHHON HMHCTPYKIUU: TIpU
BBIMIOJTHEHUN HW3MEPEHHH CcOOMpaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY M
BBIUUCIISITh 3HAUEHNE UCKOMOW BEIMYUHBI,

co0iroAaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/IOBaHHEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOILIAIOIIHUECS COCYIAbI, OapomeTp,
pblyar, HOJABMKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHLHUIBI JCUCTBUS M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOM HA HX OMHCaHUA (B TOM YHCIIE:
NOJIINITHUKK, YCTPOHCTBO BOJOIMPOBOAA, TUIAPABIUYECKHN  Ipecc,
MaHOMETp, BBICOTOMEP, OPILIHEBOIN HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
O CBOWCTBAaX (PU3MYECKUX SIBJICHUW M HEOOXOAUMBIE (PU3HUUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOANTH  MpUMEpPhl  (HAXOAWTH  HWHGOPMAIMIO O  MpHUMEpax)
IPAaKTUYECKOTO HCIHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
JKU3HH JIJIs1 obecrieueHrst 0€30MacHOCTH TIPU OOpaIlleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0POBBS U COOJIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYKAIOIIeH cpeie;

OCYIIECTBJIATh OTOOpP UCTOYHUKOB uHGMopmanuu B HHTepHere B
COOTBETCTBUHU C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3MUYHBIX HCTOYHUKOB BBIACIATH
uHdopmaIio, KOTopas SBISETCS MPOTUBOPEUYMBON WU MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIOJIb30BaTh MPHU BHIMIOJIHEHUU YYEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWsA, CIpPaBOYHBICE MaTepualbl,
pecypchl cetn VIHTepHET, BIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIUU U3 OJJHOW 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/laBaTh COOCTBEHHBIE KpAaTKHE MUChbMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WMCTOYHUKOB MH(MOpMAIU (PU3NIECKOTO COAEpKAHUSA, B TOM
qycie MyOIMYHO JAeNaTh KpaTKWe COOOIICHHS O pe3yibTarax MPOEKTOB
WA Y4eOHBIX HCCJIENOBAaHWUN, TpPH OTOM TPaMOTHO HCIOJIB30BaTh



U3YYEHHBbI MOHATUMHBIA anmapaT Kypca (U3HMKH, COINPOBOXKIATh
BBICTYIIJICHUE IIPE3CHTALUEN;

IpU BBIMOJIHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHUMA pacIpenessiTh
00513aHHOCTH B TpPYNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJadyaMH,
CIIEAUTh 3a BBINOJHEHUWEM IUIaHA JIEWCTBUM, aJ€KBaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JCATENILHOCTb  TPYIIbI,  BbICTpAaUBaTh
KOMMYHHUKATHBHOE B3aUMOJIEUCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoH1y 00yueHusi B 8 kiiacce rnpeMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh COPMUPOBAHHOCTh Y 00YHAIOIINXCS YMEHUM:

WCTOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
amop(HBIE Teia, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BJIAKHOCTh
BO3/1yXa, TEMIEparypa, BHYTPEHHSII DHEpPrusi, TEIUJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsifl, INEKTPUUECKOE MOJIE€, POBOJIHUKHU
Y TUDJICKTPUKH, MIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasznuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE MU CXKaTue, Teriornepenaya,
TEIJIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUIAPHbIC SIBICHUS, UCIIApEHUE,
KOHJICHCAIWs, IUIaBJICHUE, KpHUCTAUIM3aIvs (OTBEpJeBaHHUE), KUIICHUE,
TemIonepeaaya (TEenI0MpOBOHOCT, KOHBEKIIHS, M3IIy4EHUE),
AJIEKTPU3ALIMS TEJl, B3aUMOJICUCTBUE 3apsIOB, JCUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWUMOJCHCTBUE MACHUTOB, JICHCTBHUE
MAarHUTHOTO TOJISi Ha IIPOBOJHUK C TOKOM, DJICKTPOMAarHuTHAsT WHIYKITHS )
10 OINHMCAaHUID MX XapaKTEepHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh TPOSIBIIGHWE W3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpYXKaloIlleM MHUpe, B TOM 4Yucie (GU3HMYECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSXKEHUE W KalWUIAPHbIC SIBIICHUS B TPUPOJE,
KpUCTAJUIBI B Tmipupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHE Opur3bl, 00pa30BaHKUE POCHI, TyMaHa, MHES, CHETa, dJIEKTPUUIECKUE
SBJICHUS B aTMoc(epe, dIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMiid, Jpeid MOJ0COB, pOJb MAarHUTHOTO TOJS JJIsS JKM3HU Ha
3emiie, MOJISIPHOE CUSHUE, MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUECKUX
SIBIICHU;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (PUBMUECKHUE SIBJICHUS, UCTIOIb3Ys
(bu3uYeCKre BETUYUHBI (TeMIIepaTypa, BHYTPEHHSSI DHEPIHs, KOJTUIECTBO
TEIUIOTHI, yJelbHAs TEIIOEMKOCTh BEIIECTBa, YAEIbHAS  TEIUIOTa
MJIaBJICHUSA, yJeJbHas TeIjioTa MapooOpa3oBaHUs, yedbHas TeIioTa
CropaHus TOIUIMBA, KOA()(PHUIMEHT TIOJE3HOr0 JACHCTBHUS TEIJIOBOM



MAIlIMHBI, OTHOCHUTEJbHAS BIIAJKHOCTb BO31YyXa, JJICKTPUUECKUN 3apsl,
CUJa TOKA, DJJIEKTPUYECKOE HAINPSIKEHHUE, CONPOTUBICHUE IPOBOJHUKA,
yIEIbHOE  CONpPOTUBJIEHUE  BEIIECTBA, pabdora HW  MOIIHOCTb
AIIEKTPUYECKOTO0  TOKa), TMpU  ONUCAHWU TMPABWIBHO TPaKTOBATh
(U3HYECKUI CMBICI HMCMOJIb3YEMbIX BEJIMYHMH, 0003HAYEHUS U €IUHMIIbI
Gbu3NUeCKX BEIMYMUH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEIMYUHY C JPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SIBICHHUS M MPOLECCHI,
WCIIONb3YSl OCHOBHBIE IIOJOKEHUS MOJIEKYJIPHO-KUHETUUECKOM TEOPUU
CTPOEHMS BELECTBA, MPUHLHUII CYNEPIIO3ULHMHA NOJeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsAaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
Jxkoyns—JleHna, 3aKOH COXpAaHEHHs DHEpPruy, IpPU ITOM JaBaTh
CIIOBECHYIO (POPMYJUPOBKY 3aKOHA W 3allMCHIBaTh €r0 MAaTEMATHYECKOE
BBIPAKEHUE;

OOBIICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallld NMPAaKTUKOOPUEHTHPOBAHHOIO XAPAKTEPA: BBIABIISTH
IPUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JOrnyecKux
iaroB ¢ Omnopol Ha 1—2 W3y4EeHHBIX CBOMCTBAa (PU3NYECKHUX SIBJICHUH,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarbh pacu€THbIC 3adayd B 2—3 JIEUCTBUS, MCIIOIb3YS 3aKOHBI U
dbopmyIibl, CBs3bIBaIONIME (DU3MUECKUE BEIWYMHBL: HAa OCHOBE aHan3a
YCJIOBHUS 3aJa4M 3allMChIBATh KPaTKOE YCJIOBHME, BBIABIATH HEIOCTATOK
JAHHBIX JUIsl peuieHus 3a7add, BbIOMpaTb 3aKOHBI U (OPMYIIBI,
HeoOXoMuMMbIe il €€ peIIeHUs, MPOBOAUTH pacuy€éThl M CpPaBHUBATH
MOJIYYUEHHOE 3HaueHue (PU3MYEeCKOM BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH MOMOIIU
($U3NYECKUX METOMOB, MCIONb3Yys ONHMCAHUE HCCIEAOBAHMS, BBIACIATH
IPOBEPAEMOE  IPEIAIOI0KEHUE, OLEHUBATh IIPABWIBHOCTH IIOPsAKa
IIPOBEICHUS UCCIIEIOBAHNS, 1€JIaTh BBIBOJIBL;

MPOBOAUTH OMBITBI MO HAOMOAEHUIO (U3MYECKUX SBJICHUNA WIH
(U3HYECKUX CBOWCTB TeJl (KAMWUISIPHbBIE SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TEMIEPATypPbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl NpU M3JIYYEHUU OT IIBETa M3IIydarolled (MOriIouaromiei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphbl )KUAKOCTH U
IJIOIAad €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl U B3aUMOJICHCTBUE
DIEKTPUYECKUX  3apSAA0B, B3aUMOIECHCTBUE IIOCTOSHHBIX MArHHUTOB,
BU3YyAIIM3allAsl MAarHUTHBIX ITOJIEM TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHATHOTO TOJI Ha INPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTa,



CBOMCTBA SJEKTPOJBHUraTeisl IOCTOSHHOTO TOKa): (OpMYIHpOBaThH
MpoBepsieMbIe MPEATNOI0KEHUsI, COOUPaTh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHMs, OMIMCHIBATH XOJ1 OMbITa U (DOPMYJIUPOBATH BHIBOHI,
BBIIIOJIHATh ~ NPSIMBbIE  U3MEPEHUs]  TEMIIEPATYpbl,  OTHOCUTEIbHOU
BJIAJKHOCTH BO3JyXa, CHWJIbl TOKA, HAINPSIKEHUI C HCMIOJb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATUYUKOB (PU3MUYECKHX BEIUYUH, CPABHUBATh
pe3yJIbTaThl U3MEPEHUH ¢ YUETOM 3aJ]aHHOM a0COMIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKON BETUYUHBI OT
JIpyrol ¢ HCHOJBb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCHUMOCTh
COMPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMAAU IOMNEPEYHOTO
CEUYECHHS U yJICJIbHOTO CONPOTHUBIICHUS BEIIECTBA IMTPOBOJHUKA, CUJIbI TOKA,
WIYIIET0 4Yepe3 MNPOBOJHUK, OT HANOPSDKEHHWS HA MPOBOJHUKE,
UCCIEAOBAHNE IIOCJIENOBATENBHOTO M MAapajuIeIbHOTO  COEIMHEHUN
MPOBOAHUKOB): TUJIAHUPOBATh HCCJIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIOJIHATh W3MEpPEHUs, CIeNys MNPeIOKEHHOMY IUJIaHy, (PUKCHpOBAThH
pe3yJbTAaThl TMOJYYEHHON 3aBUCHUMOCTH B BHUAC TaOnui W TpaduKoB,
JIeTIaTh BBIBOBI MO PE3YIbTATaAM HCCIICIOBAHUS;

MPOBOJAUTH KOCBEHHBIE H3MEpeHUs (PU3NYECKUX BeIMYUH (yaeTabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMNPOTHUBJICHUE MPOBOJHHMKA, paboTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHUs, COOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEAYS MPEIIOKEHHOW WHCTPYKIWH, U
BBIYUCIIATh 3HAYCHHUE BEIIMUNHBI;

coOMrofaTh MpaBMiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000pyI0BaHHEM;

XapaKTepu30BaTh TMPUHIUINBI JEUCTBUS HM3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX oOmnucaHus (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETD,
BOJIbTMETP, CUETUMK DIJICKTPUUECKOM IHEPruu, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbI, HArPEBATEIbHBIE AIEKTPONPUOOPHI (IPUMEPDI), INEKTPUIECKUE
MPEAOXPAHUTEIH, SJIEKTPOMArHuUT, SJIEKTPOJABUTATEIb MIOCTOSTHHOTO TOKA),
UCIOJIb3ysd 3HAHUSI O CBOMCTBax (PU3MYECKUX SBJICHUN U HEOOXOIUMbIE
(duznYecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTHIE TEXHUYECKHUE YCTPOWCTBA WM W3MEPHUTEIIbHBIE
npubopsl MO CXeMaM ¢ CXEeMaTUYHBIM PUCYHKaM  (3KUJKOCTHBIM
TEPMOMETpP, TEPMOC, TCUXPOMETP, THUTPOMETP, ABUTATE]Ib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKON, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUYECKUX
LETEN C MOCIEA0BATEIbHBIM U MapaJUICIbHBIM COCIMHEHUEM 3JIEMEHTOB,
paznuyasi yCJIOBHBIE 0003HAUYEHUS DJIEMEHTOB JICKTPUUYECKUX 1ETICH;



OpPUBOJIUTH  MpUMEphl  (HAXOAuTh  WHOpMAIMI0O O  IpuMepax)
MPAKTUYECKOTO HCIIONb30BaHUSI (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HM U1 oOecriedyeHrs 0€30MacHOCTH MpHU OOpallleHuH ¢ Mpudopamu U
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHUS 370POBbS U COOJIOJACHUS
HOPM JKOJIOTHYECKOTO TTOBEACHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJIATh TOWCK HWH(OpMaNUuu (PU3NYECKOTO COJCPKAHHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM W IYTEM CpaBHEHUS
JOTIOJTHUTEIIEHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIIUIO,  KOTOpas
SBIIICTCS POTUBOPEUNBOM WIIM MOXKET OBITH HEJOCTOBEPHOM;
WCITIOJIb30BaTh MPH BBITIOJHEHWN YYCOHBIX 3aJIaHUN HAYIHO-TIOMYJISPHYIO
TuTepaTypy (u3mdecKkoro copep)KaHUs, CIPABOYHBICE MaTEPUATIBI,
pecypcel cetn MHTEpHET, BIajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHPOPMAIIMU U3 OAHON 3HAKOBOW CUCTEMBI B APYIYIO;
Co3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIC W KPATKHWE YCTHBIE COOOIICHUS,
0006mas uHOOpPMAIMI0 M3 HECKOJbKHX MCTOYHUKOB (DU3UUECKOTO
CONEp)KaHMUs, B TOM UHCIE TyOJIMYHO TPEICTaBIATh PE3YJIbTAThI
MPOEKTHON WJIM WCCIIEAOBATEIIbCKOW JEATENBHOCTH, TIPH 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHSTHIHBIA anmapaT Kypca (Qu3ukw,
COIIPOBOKJATh BHICTYIUICHUE TIPE3CHTAIINCH;

MpU  BBIMOJHEHUH YYE€OHBIX TPOEKTOB W HCCICAOBAHMM (U3MUECKUX
MIPOIIECCOB  PACTIPEACIISITh OOS3aHHOCTH B TPYNIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMHM, CJICIUTh 32 BBIMOJIHEHUEM IUJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeATEIbHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMOICHCTBHE,
MPOSIBIISISI TOTOBHOCTD pa3periarh KOHGIUKTHI.

K xoHIy 00yueHusi B 9 kiiacce rnpeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOUTUXCS YMEHUIA:

UCIONb30BaTh TMOHATHUS: CUCTEMa OTCU€ra, MaTepuajbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWXKEHUS, AedopManus
(ynpyrasi, miacTuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTbh M TEPErpy3Ku, LEHTP TsHKECTH, aOCOIOTHO TBEPJOE TENO,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUsS U
BOJIHBI, 3BYK, WH(pa3ByK M YyIbTPa3BYK, OJIECKTPOMATHUTHBIC BOJIHBI,
IKajga 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M J1aIbHO30PKOCTb,
CHEKTPbl UCMYCKaHUSI W TOTJIONIeHUs, alb(pa, 6eTa- U raMma-u3IydeHus,
M30TOIBI, SIACPHAs YHEPTEeTHUKA;

paznuyaTh SBJCHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJUHEWHOE
JIBIJKCHUE, PaBHOYCKOPEHHOE MPSMOJUHEUHOE JBHXKEHHE, CBOOOTHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBHXKEHUE 10 OKPY>KHOCTH, B3aUMO/JICHCTBUE



TEJ, pPEaKTUBHOE JABI)KEHHE, KOJeOaTelIbHOE ABM)KEHUE (3aTyXawollue U
BBIHYK/ICHHbIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBH)KEHUE, OTPAKEHUE
3ByKa, NPSIMOJUHEHHOE pPacHpOCTpaHEHUE, OTPAKEHUE W MPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, pa3jiokKeHHe OeJIoro cBera B
CHEKTp U CJOXEHUE CIEeKTpPaJIbHBIX LIBETOB, JHCIEpPCHUS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CIEKTpa
U3JTYYEeHMs]) 0 OMMCAHUIO UX XapaKTEePHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHWE M3YYCHHBIX  (U3MUECKUX  SBJIECHUN B
OKpyXaronieM Mupe (B TOM 4Yucie (PU3NYECKUE SBICHUS B TMPUPOJIE:
NPWINBBI U OTJUBBI, ABMKEHHUE TU1aHeT COTHEYHON CHUCTEMBI, PEAKTHBHOE
JBUKEHUE JKHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB YKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 03XO, LBETa Te,
ONTUYECKUE SIBIICHUS B MPUPOJE, OMOJIOTUYECKOE NEHCTBHE BUAMMOTO,
yIbTPa(UOIETOBOIO U PEHTICHOBCKOTO M3JIyYE€HUH, €CTECTBEHHBIN
panMOaKTUBHBIA (DOH, KOCMHUYECKHUE JIY4H, PaJUOAKTUBHOE H3IIyuCHUE
NPUPOAHBIX MHHEpAJOB, JCHCTBUE pPAJUOAKTUBHBIX W3JIYYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpH 3TOM IMEpPEeBOJUTh MPAKTUYECKYIO 3ajlady B
y4eOHYI0, BBICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUYECKUX
SIBIICHUU;

OINKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCTOIb3YS
¢usnyeckue BETUYMHBI (CpPeOHSE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPABHOMEPHOM [IBH)KEHHH, YCKOpPEHHE, MEepeMENIEHUE, IMyThb, YIJIOBas
CKOpOCTb, CHJIa TPEHHMs, CWJIa YIPYrOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TAaJACHUS, BEC Tella, HUMIYJIbC Tella, HUMIYJIbC CHJIb,
MeXaHu4yecKkass paboTa M MOIIHOCTb, MOTEHIMAIbHAs DSHEPIus Tea,
MOJHATOrO HaJl MOBEPXHOCTBIO 3E€MJIM, MOTEHI[MAIbHAS DHEPrus CHKATON
NPYXUHBI, KUHETHUYECKash DSHEprus, IIOJIHAasg MEXaHU4ecKass >SHEeprus,
NEPUOJ U YacToTa KoyieOaHUH, UIMHA BOJIHBIL, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPEIbl), IPU ONHUCAHUU
IPAaBUIBHO TPAaKTOBATh (DPU3MUYECKUN CMBICT HCIOJB3YEMbIX BEJIUYMH,
0003HAaYEHUs! M EIUHUIBI (U3MUYECKUX BEIUYHMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMU BEIUYHHAMU,
CTPOUTH I'pa)KU U3yYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;
XapaKTepu30BaTh CBOMCTBA Ted, (U3MUYECKUE SIBIEHUS M IPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHWs JHEPruHU, 3aKOH BCEMHPHOIO TATOTEHHS,
NPUHIUI CYNEpPHNO3UWUMU CUJI, NPUHLIMI OTHOCUTENbHOCTH [ amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MUMITYJbCa, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsAI0BOIO U MacCOBOIO YHCEI



IpU SJAEPHBIX PEaKLUAX, IPU 3TOM JlaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBaTh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYallUHd MPAKTUKOOPHUEHTUPOBAHHOIO XapaKTEepa: BBISIBIATH
MPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ OMopoil Ha 2—-3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHH,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amayu  (omMparolmuecs Ha cucreMy u3  2-3
yYpaBHEHUI), UCIONb3Yys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (pU3HUECKHE
BEJIMYMHBI: Ha OCHOBE aHalli3a YCJOBMS 3aJaud 3alMChIBaTh KpPaTKOE
YCIIOBUE, BBISBIATh HEAOCTAIOIINE WU U30BITOYHBIE TAaHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE TSl PELICHHs], IPOBOAUTH PAcu&Thl U
OLIEHUBAaTh PEATUCTUYHOCTh IIOJIYYEHHOIO 3HAu€Hus (PU3MUeCcKOon
BEJIMYUHBI,

pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO pPEIINUTh MpU IOMOILU
(buU3NYECKUX METOMIOB, HCIIONb3Yysl ONHMCAHWUE HCCIEAOBAaHUSA, BBIICIATH
NpPOBEpPSAEMOE MPEIIOIOKEHUE, OLEHUBATh MPABUIBLHOCTh MOPSAIKA
IPOBEACHUS  MCCIENOBaHUSA, JelaTh  BBIBOJBL, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIIOIEHUI U OIBITOB;

IPOBOJUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBJICHUM WU
(¢u3MUecKuX CBOWMCTB TeNl (M3ydeHUE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPruM, 3aBHUCHUMOCTb IEpHOJa KOJIEOaHUM TNPYKUHHOTO
MasiTHUKa OT Macchl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYIbl MaJIbIX KOJIEOaHUH, MPAMOJIMHEMHOE pacpOoCTpaHEHHE CBETa,
pasiiokeHue Oesoro cBeTa B CHEKTP, M3YUYEHHE CBOWCTB M300pakeHHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pak€HUs NpeAMeTa B COOMparolei
JuH3€, HAOMIOJEHHE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IYUCHHS):
CaMOCTOATENIbHO cOOMpaTh yCTAaHOBKY M3 HU30BITOYHOro Habopa
0o0OpynOBaHMs, ONHMCBHIBaTh XOJI ONbITA U  €ro  pe3yibTarshl,
(bOopMyIMpPOBaTH BEIBOIBL;

IPOBOJIUThH MPU HEOOXOJIUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, ONpenemss
CpeaHee 3HAuYeHHE HU3MepAeMOM BEIUYUHBI ((DOKYCHOE pacCTOSHHE
coOuparonieil JuH3bI), OOOCHOBBIBaTH BBIOOpP cloco0a HM3MEpEeHus
(M3MepUTENLHOTO MPUOOpa);

MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
UCIOJIb30BAaHUEM TNPSAMBIX HU3MEpPEHUH (3aBUCUMOCTh IYyTH OT BpPEMEHU
P PABHOYCKOPEHHOM JBMKEHMU O€3 HadalbHOW CKOPOCTH, Nepuoaa
Koje0aHU MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaX€HHUsl CBeTa OT yrja MaJeHUs M yria MPEeJOMJICHUsS OT yria



najieHus1): TUIAHUPOBATh HCCIEAOBAHUE, CaMOCTOATEIBHO COOMpAThH
YCTaHOBKY, (UKCUpOBATh pe3yjbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
(¢u3uYecKUX BETUYUH B BUJe TaOMUI] U rpaduKoB, JejaTh BBIBOABI IO
pe3yJibTaTaM UCCIEI0BaAHMUS;

MPOBOANTh KOCBEHHBIE W3MEpPEHUS (PU3NUECKHX BEIUYUH (CPEIHSS
CKOpPOCTh M YCKOpEHHWE Tela TPH PaBHOYCKOPEHHOM JIBHXKECHUH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, >KECTKOCTb MPYKHUHBI, KOIPPUIUEHT
TPCHUS CKOJBKCHHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YacTOTa H
NMeproj] KoJIeOaHWNW MAaTeMaTUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTUYECKAass CuJia coOWparoleld JMH3bl, pPaJUOAKTUBHBIA  (DOH):
MJIAHUPOBATh M3MEPEHUsS, COOMpATh SKCIEPUMEHTAILHYIO YCTAHOBKY H
BBITIONTHATHh U3MEPEHUS, CIEays MPENIOKEHHON HHCTPYKIIMH, BBIYUCIATH
3HAY€HHE BEJIMYMHBI U aHAJIM3UPOBATH MOJYYEHHbBIE PE3YNIBTATHI C YUETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUM;

co0iroaaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000pyJI0BaHHEM;

pa3nuyaTh OCHOBHBIC TPU3HAKKA HW3YYCHHBIX (U3MUECKUX MOJIEIICH:
MarepualibHasi TOYKa, a0CONIOTHO TBEPAOE TEJO, TOYCUHBIH HCTOYHUK
CBETa, JIyd, TOHKas JIMH3a, IUTAHETapHAs MOJACIb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh TMPUHIUIBI JCHCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX OMucaHus (B TOM 4YHUCIE:
CIUIOMETP, NATYMKHU TIOJOKEHHUS, PACCTOSHUS W YCKOPEHUS, paKera,
DXOJIOT, OYKH, TIIepUCKON, ¢oToarmapar, ONTHYSCKUE CBETOBOJIHI,
CIEKTPOCKOI, JO03UMETP, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUHM H  HeoOXoAumble (unyeckue
3aKOHOMEPHOCTH;

WCIOJIb30BaTh CXEMbl U CXEMATHYHBIC PUCYHKU W3YYCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
MpU PEIICHUH YYeOHO-TIPAKTUYCCKUX 3a/1ad, ONTHYECKHE CXEMBI IS
MOCTPOCHUS U300paKEHUH B IIJIOCKOM 3€pKajie U cCOOMparomiei JINH3e;
NPUBOIUTH  MPUMEpPHl  (HAXOAuTh  WH(OpMaIMi0O 0  TIpuMepax)
MPAKTUIECKOTO HCITOJIb30BaHUS (PU3NYECKUX 3HAHWN B TOBCEIHEBHON
KU3HU N1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3J0POBBbS W COOJIOICHUS
HOPM SKOJIOTHYECKOTO TTOBECHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJIATh TOWCK WH(pOpManuu (PU3NYECKOTO COACPKAHHUS B
HuTepHeTe, caMOCTOSITENIbHO (hOPMYIUPYS MTOMCKOBBIN 3alpoc, HaXOINUTh



IIyTU OIpENENICHUs] JOCTOBEPHOCTH IMOJIyUEHHOW MH(OPMALIUU HA OCHOBE
MMEIOLIMXCS 3HAHUN U TOIIOJIHUTEIIBHBIX UCTOYHUKOB;

MCIOJIb30BaTh MPHU BHINOJHEHUN YYEOHBIX 33JlaHUld HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJEp)KaHWs, CIpaBOYHbIE MaTepuassbl,
pecypebl cetn MIHTEpHET, BIageTs npuéMamMy KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusi HH(GOPMAIIUU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE W YCTHBIE COOOLICHHS Ha OCHOBE
uH(poOpMaIM W3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COAEpKaHUs,
MyOJIMYHO MPEACTABIIATh PE3YJIbTAThl MPOSKTHOW WIIM UCCIIEI0BATEIbCKON
JNEATEIbHOCTA, TPU  O3TOM TIPaMOTHO  HCIIOJIb30BaTh  M3Yy4EHHBIN
NOHATUWHBIN amnmapar W3y4aeMoro paszzaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalued ¢ Y4€ToM OCOOCHHOCTEH ayauTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1.@u3nka u eé poJib B IO3HAHUM OKPY:KAOIIEr0 MUPa
but6mmoreka [JOK
1.1 o - 2
H3Hia - fayka o rpupone https://m.edsoo.ru/7f416194
1.2 duznyecKre BeIUINHBI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bub6morexa IIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIM METO/ MO3HAHUS https://m.edsoo.ru/7fA16194
Wroro no pazneny 6
Pa3nen 2.1lepBoHayajibHbIe CBEICHUS O CTPOCHHMH BelleCTBa
but6mmoreka [JOK
2.1 1
Crpoetiite setecTsa https://m.edso0.ru/7f416194
59 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] 5 1 bubmmoreka [IOK
' BELECTBA https://m.eds00.ru/7f416194
bu6moreka [IOK
2.3 Ar 2
PETATHRIC COCTOANIA BElllecTa https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3./[Bu:keHUe U B3aUMOAeiicTBUE TeJl
bu6moreka IIOK
3.1 Mexanndeckoe eHHue 3
NAHITCECKOT ABIDREHH https://m.edso00.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

Bbu6morexa IIOK

: .B 14 2
33 Cuna. Bt o https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nen 4./1aBjieHne TBEPABIX TeJ, JKHAKOCTEH 1 ra3os
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bubmmoreka [JOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6moreka I[IOK
4.2
Jlapiterite XuAKocTA > https://m.edsoo.ru/7f416194
bu6moreka [JOK
4.3 Atmocheproe rapnerie 6 https://m.edsoo.ru/7f416194
44 JleiicTBUE )KMIKOCTH M ra3a Ha MOrpyXEHHOE 7 3 bubmmoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nen 5.PaGotra u MOIHOCTB. JDHeprus
bu6moreka [JOK
5.1 P 3 1
aboTa 1 MOIHOCTE https://m.edsoo.ru/7f416194
but6mmoreka [JOK
5.2 I1 5 1
POCTRIC MEXATIMET https://m.eds00.ru/7416194
bu6moreka [IOK
5.3 M 4 1
CRAHUADURASL SHEpHt https://m.edso00.ru/7f416194
Hroro mo pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paszpnesn 1. TermioBble siBJICHUSA
. bu6moreka [JOK
1.1 7
CTpoetie 1 CBOHCTBA BelecTRa https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CILTOBRIC HpONECeRt https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 28
Paszpnesn 2.95ekTpryeckne 1 MATHUTHBIE SIBJICHUS
21 DIEKTPUYECKUE 3aps/ibl. 3apsHKECHHBIC Tea 7 1 bu6morexa [IOK
' 1 WX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
OCTOTHERIM SHCKTPIACCIHE TOK https://m.edsoo.ru/7f4181ce
but6moreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 ) 4
HCKIPOMAT HITTHAL MHAYKLL https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnsie | IlpakTuyeckue (1pp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1.Mexanudeckue siBJI€HUSA
MexaHndecKkoe ABMKEHHUE B CIIOCOOBI ero bu6moreka [JOK
1.1 10 1
ONHUCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiictBue Tei 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3 10 3
AKOHRBL CoXpateHus https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2.Mexannueckue Koj1e0aHUs U BOJTHBI
bub6mmoreka [JOK
2.1 M 0 7 3
CXAMMHCCIIC KOMCOARHA https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
2.2 M .3 8 1 3
CXAMIHACCITE BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3znen 3.2/eKTpOMArHUTHOE 10JI€ M 3JIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bu6motexa [IOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3znen 4.CBeToBbBIE ABJIEHUS
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

Bbu6morexa IIOK
4.2
JIuH3BI ¥ onTHYECKUE PUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Pasnosxenue Genoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3znen S.KBanToBbI€ sIBJICHUS
bu6moreka I[IOK
5.1 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https:/m.edsoo.ru/7fA1a4a6
bu6moreka IIOK
52 C 6 1
TPOCHIE GTOMHOTG Apa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 7 1
AICPHPIC Peaititiii https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6.IloBTOpuTEIbHO-0000 1A IIMIT MOAYJIB
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 5 bu6moreka [IOK
' Kypca dusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HMara nu(ppoBbIE
Tema ypoka KonTpoabubie | IlpakTuyeckue
n/n Bceero u3ydyeHusi | oOpa3oBarTeibHbIE
padoThI padoThI
pecypchbl
®duszrka — HayKa o0 Ipupoze.
1 SABnenus npu y0 BI qf)I/ISI:/I‘IeCKI/Ie 1 bubamorexa LIOK
PUPOIEL https://m.edsoo.ru/7f41a4a6
SIBJICHUS
MexaHHYeCcKue, TCILIOBEIC,
2 ANEKTPUUECKUE, MATHUTHBIC 1 bubmorexa [OK
p ’ ’ https://m.edsoo.ru/7f41a4a6
CBETOBBIC, 3BYKOBBIE SIBJICHUS
3 du3nuecKkre BEIMYUHBI U UX 1 bubmmoreka [IOK
HU3MepeHne https://m.edsoo.ru/7f41a4a6
VYpok-uccinenosanue "M3mepenue
4 TeMIepaTyphbl IIPH TOMOIIH 1 1 bu6mmoreka [IOK
KUJKOCTHOTO TEPMOMETPA U JaTUMKA https://m.edsoo.ru/7f41a4a6
Temreparypsr"”
Kaxk ¢u3uka u npyrue ecteCTBEHHbIE
HayK{ U3Yy4aroT MPUPOAY.
5 Ec}TleCTBeZII{OHa II){LII)I?I MyeTo;[ 1 bubmorexa [IOK
i https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanne GU3NIEeCKuX
SIBJICHUM C TIOMOIIIBIO MOJIEEl
VYpok-uccinenosanue "l[IpoBepka
6 TUIIOTE3bI: TAJIbHOCTD MMOJIETA IIApUKA, 1 1 bu6morexa [IOK

IMyIIECHHOI'0 TOPpU30HTAJIbHO, TEM
Oosnplire, ueM 60JbIlIe BhICOTa MycKa"

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/7f41a4a6

Crpoenue BeniectBa. ONbITHI,

7 JTOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE bubmorexa [JOK
https://m.edsoo.ru/ff09fe0a
BEIlleCTBA
8 JIBM>KeHMe YacTHI] BEIISCTBA bubmorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «ONBITHI 1O
9 HaOJII0CHUIO TEMJIOBOrO paCIIMPEHHS
ra3oB»
10 ArperaTHbI€ COCTOSTHUS BEIIIECTBA
B3anMocBs3s Mex1y CBOMCTBaMU
BEII[ECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSX U X bu6mmoreka [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHU M. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHHUM
BOJIBI
MexaHn4decKkoe ABHKECHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE Bu6mmorexa [IOK
https://m.edso0.ru/ff0a05c6
JIBHKEHUE
bu6moreka [JOK
13 CropocTe. EpHuEL cropocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nmyT ¥ BpeMEHH JBHKEHUS bubmiorexa [OK
https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3aK0OH HHEPLIHH.
15 BsalfMoz[eI?ICTBI/Ie TeJ‘IpKaK NpUYrHA bubmnorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JABUKCHUS TEJ
16 IInoTHOCTS BemecTBa. Pacuer Macchl Bbub6morexa IIOK
u 00beMa Tejia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIabopaTtopHas paborta «OmnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIOTHOCTHU TBEPAOIO TEJIA»

Pentenune 3amau mo treme "IImoTHOCTD

bubmmoreka [IOK

18 BerecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XapaKTEpHCTHKA
19 BSaHMOﬂeﬁCfBHH Tpen. Cuna bubmotexa [JOK
https://m.edsoo.ru/7f41a4a6
ynpyroctu. 3akoH I'yka
JlabopatopHas pabora «3yueHue
20 3aBUCUMOCTH PACTSDKEHUS but6mmoreka [JOK
(medopmanuu) TPy UHBI OT https://m.edsoo.ru/7f41a4a6
MPHIIOKCHHOUW CHJIBI»
bu6moreka IIOK
21 SBnenne Tarorerus. Cuia TSHKECTH https://m.edsoo.ru/7fA1a4a6
CBs13b MKy CHIION TSDKECTH U
22 maccol tena. Bec Tena. Pemenue bubmmorexa [JOK
https://m.edsoo.ru/ff0al778
3ajad4 mo Teme "Cuna Tsokect"
23 Cuna TSKECTH Ha IPyTUX IUIaHeTax. bubmmorexa [{OK
DuU3NYECKHE XapaKTEPUCTUKH MIIaHET https://m.edsoo.ru/ff0a1502
but6moreka [JOK
24 Hswepettne cit. JliramomeTp https://m.edsoo.ru/ff0al8cc
bu6moreka I[IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoxeHue IBYX CHJI, HallPaBJICHHBIX
26 110 OJHOHI HII;;{?\I/IOI"&. ’ bubmotexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOgeicTBYIOIIAsA CHIT
97 Pemenune 3agay no teMme
"PaBHopelicTBytomas cui"
28 TpeHne CKOJIbKEHUS U TPEHHUE ITOKOS. bu6mmotexa [IOK

TpeHue B npupoJe U TEXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

Jlabopatopnas pabora «3yueHue
3aBUCUMOCTH CUJIbI TPCHUA

Bbu6morexa IIOK

29 CKOJIbKEHHS OT CHJIBI JAaBJICHUS U
A https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOIINXCS
TIOBEPXHOCTEM»
30 Pemenue 3aymau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHUJIBI
Pemenune 3aga4d mo tremam: «Bec
31 Tenay, «I'papuueckoe n300paxeHne bubmotexa IIOK
cmy, «Cunbsl», «PaBHonelcTByroas https://m.edsoo.ru/ff0alde0
CUID»
KonTponsHas pabota 1o Temam:
«MexaHnnueckoe aBHKeHHEY, «Macca,
bubmumoreka [IOK
32 IUIOTHOCTEY, «Bec Temay,
https://m.edsoo.ru/7f41a4a6
«I"paduueckoe n300pakeHUE CUIT»,
«Cubny
33 JaBnenue. CiocoObl yMEHBIIICHHS U bubmmorexa [{OK
YBEIIMUYEHUS TaBJICHUS https://m.edso0.ru/ff0a20a6
JlaBnenwue raza. 3aBHCUMOCTD
34 . bubmnoreka [IOK
JlaBJICHUS ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBieHUS TBEPABIMU
35 TGJ‘II:J.MI/I JKUAKOCTSAMH U Ir)a3aM1/1 3aKoH bubmorexa OK
’ ' https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBieHue B )KUAKOCTH U Ta3e, bubmumoreka [IOK
BBI3BAHHOE JEHCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3amau o Teme «/laBnenne B but6moreka [JOK

JKUIKOCTHU M rase. 3akoH [lackais)

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

Bbub6morexa IIOK

38 Coobumarommecs cocyze! https://m.edsoo.ru/ff0a2970
. bubmmorexa [{OK
39 Papapireckii npece https://m.edso0.ru/ff0a3136
40 Manomerpsl. [TopuiHeBoi
KHUJKOCTHBIA HACcOC
Atmocdepa 3emmu. [Tpuunnbt
CYLIECTBOBAHMSI BO3YILIHOM
41 03611(:210‘11(1/1 3emuu. 3;B};/ICHMOCTB bubmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOr0 JaBIEHUSI OT BBICOTHI
HaJl ypOBHEM MODS
but6moreka [JOK
42 Bec Bo3nyxa. ATMocdepHOe naBieHUE httos://m.edsoo.ru/ff0azbsa
43 N3mepenne atmocdepHOro naBiaeHus. bubmmorexa [{OK
Omneit Toppruuemm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(EPHOTO
44 JIaBJICHUS OT BBICOTHI HAJl yPOBHEM bubmiorexa TIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapometp-anepoua. AtmocdepHoe bu6moteka [IOK
JIaBJICHUE Ha Pa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pentenune 3amau mo teme "
AtMmocdepHoe naBienue"
JelicTBue )KUAKOCTH U ra3a Ha
47 IIOTPY>KEHHOE B HUX TEIIO. bubamorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumMenosa cuia
JlaGopatopHas pva60Ta «Omnpenenenue Bu6miorexa IOK
48 BBITAJIKUBAIOILIEN CUJIBI,

JEHCTBYIOLIEN Ha TEJIO, IOTPYKEHHOE

https://m.edsoo.ru/ff0a33fc
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B XKHUIAKOCTB»

JIabopaTopHas paboTta Mo Teme
«HccnenoBanue 3aBUCMMOCTH Beca

bu6mmoreka [JOK

49 Tesa B BOjIe OT 00bEMa MOrpyKeHH Ol https://m.edsoo.ru/ff0a3514
B JKUJIKOCTh YaCTH TEJIa
bu6moreka [JOK
S0 llnapatie Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabora
51 "KoncTpynpoBanue apeomerpa uimn bu6moteka [IOK
KOHCTPYMPOBAHUE JIOAKU U https://m.edsoo.ru/7f41a4a6
orpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3anay no remam: «IlnaBanue
cynoB. BoznyxomnaBanuey, Bbu6morexa IIOK
52 .
«/laByieHnEe TBEpABIX TEIN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
Kontponbshas paborta o reme
«/laBieHne TBEpABIX TEIN, KUIKOCTEH
53 I/I}:ll"aBOB»/B CepOI)CI([:HfICKaSI ) bubmiorexa [JOK
https://m.edsoo.ru/7f41a4a6
MpoBepoYHas paboTa Mpy MPOBEIACHUHN
C HCII0JIb30BAHUEM KOMIIbIOTEpa
bu6moreka [IOK
>4 Mexanuicckas pabota https://m.edsoo.ru/ff0a3f82
bu6moreka [JOK
> Mormgzoots. EAemiie! MomEocTH https://m.edsoo.ru/ff0a3f82
VYpok-uccinenopanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOM IpU
HOoabEME 10 JecTHUIE"
57 [Ipocteie MexaHU3MBI. Phruar.

PaBHOBecue cui Ha ppryare



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0a3654
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Pbruaru B TeXHHKE, OBITY M IPHPOJIC.
JlabopaTopHas pabora

Bbub6morexa IIOK

58 «MccnenoBanue ycioBUi paBHOBECHUS 0.5 https://m.edsoo.ru/ff0a478e
pbIyara»

59 Pemenune 3amau mo Teme «Y cioBUs but6moreka [JOK
paBHOBECHUS pbluara» https://m.edsoo.ru/ff0a48a6
KoaddunmeHT noie3Horo aeicTBus
MexaHu3ma. Jlabopatopnas pabora

60 . 0.5
«M3mepenne KII/] HakJI0HHOM
MIJIOCKOCTH

61 Pemrenue 3agau nmo teme "Pabora, bu6moreka [JOK
MoutHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
Mexanuueckast SHEprus.

62 Kunernueckast 1 moreHuaisLHas bubmorexa LHOK

https://m.edsoo.ru/ff0a4252
SHEPTUs

63 3aKOH COXpaHEHHS MEXaHUYECKOU bu6morexa [IOK
SHEpPruu https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 1O TEME
"DKCnepuMEHTAIBHOE ONPE/IEIeHUE

64 U3MEHEHUSI KHHETUYECKON U 1 bubmmoreka [JOK
IIOTEHIUAIBHON SHEPIrUH IIPU https://m.edsoo.ru/7f41a4a6
CKaTBIBAHUHM TeJIa 110 HAKJIOHHOM
mIocKkocTu"

Kontponbshas pabota mo reme
«Pabora 1 MOIIIHOCTb.
N bubmumoreka [IOK

65 Oueprus»/Bcepoccuiickas

poBepoyHas paboTa npu NPOBEIECHUH
Ha OyMa)KHOM HOCHUTEIE

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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66 Pe3epBHblii ypok. Pabota ¢ Tekcramu

o TeMe "MexaHndeckoe aBKeHue"

Bbub6morexa IIOK
https://m.edsoo.ru/ff0a4dee6

PesepBHbIii ypok. Pabota ¢ Tekctamu
67 o Teme "JlaBieHue TBEPABIX Tel,
KUJKOCTEHN U ra3oB"

bub6moreka [JOK
https://m.edsoo.ru/ff0a4ffe

PeseprHbiii ypok. Pabota ¢ Tekcramu
68 o reme "Paborta. MomHOCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KosuuecTBo 4acoB DJIeKTPOHHbIE
Ne ara nudposbie
Tema ypoka Kourpoabnsie | IlpakTnuyeckue A op
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE ITOJIOKEHUSI MOJICKYJISIPHO-
1 KUHETHYECKON TEOPUH U UX ONBITHBIE 1 Bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MIOJTBEPKACHHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJT 1

3 Mopenu TBEPIOTO, XKUJKOTO U 1 bu6motexa [IOK
ra3000pa3HOT0 COCTOSIHMI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHue CBONCTB TBEPIOTO,

4 JKUJIKOTO ¥ Ta3000Pa3HOr0 COCTOSIHUM 1 bubmmorexa [{OK
BEILIECTBA HA OCHOBE IOJIOKEHUN https://m.edsoo.ru/7f41a4a6
MOJIEKYJIIPHO-KUHETUYECKON TEOpUn

bu6moreka [JOK
5 Kpucrannmueckue nu amopduseie Tena 1
P pd https://m.edso0.ru/ff0a5800

5 CMauuBaHue ¥ KAWL PHOCTbD. 1 bu6moteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

7 TemnnoBoe pacumpeHue u cxaTue 1 bubmorexa [JOK

P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPATYPHI CO
8 CKO OCI’)[BI(})/I”)FCHHOBOFO BI/I)I?GHIZE 1 bubamorexa LIOK
P A https://m.edsoo.ru/7f41a4a6
4aCTUI]

9 Buytpennsis sneprusi. CriocoObl 1 bu6mmoreka [IOK
M3MEHEHUS BHYTPEHHEN dHEpPruu https://m.edsoo.ru/ff0a5c60

10 Bunasr Terionepenauun 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpok-koudepennus "[IpakTruaeckoe
HCITOJIH30BaHUE TEMJIOBBIX CBOMCTB

but6moreka [JOK

11 BEIIECTB U MAaTEPUAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomuuectBo Termnotel. Y aenpHas bubmnoreka [IOK
TENJI0EMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHEHHE TEIIOBOro OanaHca. bu6moteka [IOK
TennooOMeH  TETJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopnas pabora

14 "UccnenoBanne SBICHUS bu6moreka IIOK
TEeMI000MeHa NPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BoJibl"
Pacuer xonmmuecTBa TEILIOTHI,

15 HEO0OXOIMMOTO JIJIsl HAarpPEeBaHUS TeJla
Y BBIJICIIIEMOT'0 UM TIPH OXJIQKICHUH

16 JlabopartopHas pabota "Omnpenenenue bu6morexa [IOK
yAEIbHOM TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y AenbHas TEIIoTa bubmmoreka [{OK
CropaHust https://m.edsoo.ru/ff0a7b5a
[InaBiieHne u OTBEpAECBAHUE

18 KPUCTAJUTMYECKUX I;i[n. VY nenbHas bubamorexa LIOK

https://m.edsoo.ru/ff0a71d2

TENJ0Ta NJIaBICHUS

19 JlabopaTopHas pabora "OnpeneneHue bu6motexa [IOK
yACIbHON TENJIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOH/I€HCaLUS. bu6mmoteka LIOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kumnenue. Y nenpHas Temiora bub6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs U KOHCHCAIUH.
3aBUCHMOCTH TEMIIEPATYPbI KUTICHUS
0T aTMOCc(epHOTOo TaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
paborta "OmnpeneneHue
OTHOCHUTEIBHOM BJIAXXKHOCTH BO3yXa"

but6moreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemienue 3ala4 Ha OIMpCACICHUC
BJIA’)KHOCTH BO31yXa

24

[TpuHLUIIBI paOOTHI TEMIOBBIX
nsurareneii. [lapoBas TypOuHa.
JlBurarenb BHyTPEHHETO CrOpaHUs

25

KII/I TeniioBoro aBuraTess.
TeroBbie ABUrATENN U 3allUTa
OKpY>KaroIllel cpeibl

bub6morexa IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUS U MPEBPaIICHUs
SHEPrUHU B TEIJIOBBIX MpoOIleccax

27

[TonroToBKa K KOHTPOJIbHOU paboTe
o TeMe "TenJioBEIe SABJIEHUS.
W3MeHeHne arperaTtHbix COCTOSIHAN
Bemiecrna"

but6moreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTpomnbsHas padora mmo reme
"Ter1oBrle sIBJICHUS. M3MeHeHne
arperaTHpIX COCTOSIHUI BemecTBa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onekrpu3anus tei. J[Ba pona
MEKTPUUECKUX 3aPSII0B

30

Vpok-uccinenoanue "IaeKTpu3aus
TeJl UHAYKLHUEN U TTPU
COMPUKOCHOBEHUN"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aunMoneiicTBue 3apsoKeHHBIX TE.

Bbub6morexa IIOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
39 HanpskeHHOCTB AJIEKTPHYECKOr0 bu6mmoreka [JOK
nosist. [TpuHnun cyneprno3unuun https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TTOJIEN
Hocurenu snexTpudeckux 3apsaos.
33 OnemeHTapHbIii 3apsaa. CtpoeHue
aToma
34 [TpoBOAHUKH M TUAJIEKTPUKH. 3aKOH bu6motexa [IOK
COXpaHEHUS AIEKTPUUECKOro 3apsja https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3a1a4 Ha npuMeHEHUE bubmmorexa [IOK
CBOWCTB 3JIEKTPUUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €TO
36 c ecI;BOBaHI/m I/ICT(})]‘IHI/IKI/I bubmmorexa [JOK
i i https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOT O TOKA
37 Jeiic 3JIEK €CKOI'o TOKa Bu6mmorexa [IOK
HCTBUS DJICKTPHY ro T
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 JIEKTPUY ECKOT'0 MOJISI Ha TIPOBOTHUKHU 1
Y TU3IEKTPUKH"
DJIEKTPUYECKHUI TOK B METaJIaX, bubmmorexa [IOK
39
KUAKOCTSAX U razax https://m.edsoo.ru/ff0a9838
40 DJexTpudeckas 1enb U e€ COCTaBHbIE
4acTu
Cuna Toka. JJabopatopnas pabota
" bubmmorexa [{OK
41 W3mepeHue U peryimpoBaHHue CHIIbI 0.5

TOKAa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a8bd6

DIIEKTPUYECKOE HAIIPSKEHHUE.
BoawsT™metp. JTabopaTopHas pabora

Bbub6morexa IIOK

42 "M3MepeHne U peryMpoBaHie 05 https://m.edsoo.ru/ff0a9e14
HarnpspkeHus "

43 ConpoTuBIlieHHE TPOBOIHUKA. bubmmorexa [{OK
VY enpHOE COMPOTUBIICHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlaGopartopHas paboTa "3aBUCHMOCTb

44 AIEKTPUYECKOT O CONPOTUBIICHHUS 1 bubmmorexa [IOK
MPOBOJHUKA OT €r0 JJIMHBI, IJIOIIaA1 https://m.edsoo.ru/ff0aa738
IIONIEPEYHOro ceuyeHus U1 Matepuana"
3aBUCHMOCTH CUJIBI TOKA OT

45 HanpsokeHus. 3akoH OMa Ui ydacTka Bubmmorexa [IOK

https://m.edsoo.ru/ff0aad4a

(0%
JlabopaTopnas pabora
"HccnenoBanue 3aBUCHMOCTH CHJIBI

46 TOKa, UAYIIEr0 Yepe3 Pe3nucTop, OT 1 bromorexa [JOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHBJICHUS PE3UCTOPA U
HaIpsOKeHUs Ha pesucTope”

47 [TocnenoBatenbHOE U apaJIeIbHOE
COEIMHEHHSI TPOBOJHUKOB
JlaboparopHas pabota "I[IpoBepka

48 IIPaBHJIA CIIOKECHUS HAIIPSHKEHUH IIPU 1 bubmoreka LIOK
MOCJIEIOBATEIPHOM COSAMHEHUH ABYX https://m.edsoo.ru/ff0aaab8
pe3ucTopoB”
JlaGopaTopnas padora "IIpoBepka

49 MpaBwJIa JJIsl CUJIBI TOKA TIPU 1 bubmumoreka [IOK

napajieIbHOM COSAMHEHUN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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Pewienue 3a1a4 Ha mpuMeHEHUE

50 3akona OMa as oro bubmotexa [JOK
Ha Oma JUIs pasiimaHor
AU P https://m.edsoo.ru/ff0aaf8a
COCTMHCHHMSI IIPOBOTHUKOB
51 PaGoTa 1 MOITHOCTB JIEKTPUUECKOTO bu6moreka [IOK
ToKa. 3akoH J[xoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "OnpeneneHue
52 a60TpLI u Ilz/[OH_[IfOCTI/I 3neKTqueCKoro bubmiorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEKTPUYECKHUE I[eMU U TTOTPEeOUTENN
53 DJIEKTPUYECKON DHEPIUU B OBIT bubmorexa TTOK
p p Y https://m.edso0.ru/ff0ab660
Kopotkoe 3ambikanue
[TonroToBka K KOHTPOJIBHOU paboTe
10 TeMe "DIIEKTpUYECKUE 3aPsIlIbl.
54 3apsoKeHHBIE Tena U UX bubmorexa LHOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaeicTeud. I10CTOAHHBIN
ANEKTPUUYECKUHN TOK"
KonrtponsHas paborta mo reme
"DNeKTpUYECKUE 3apsiibl.
3apspKeHHBIE Tela U UX
. . bubmnoreka [IOK
55 B3auMoericteus. [1ocTOSIHHEBIN
. " . https://m.edsoo.ru/ff0abea8
aNeKTpUdeckuit Tok"/Beepoccuiickas
MPOBEpPOYHAs pabOTa MPHU MPOBEICHUH
C MCTIOJIb30BaHUEM KOMITBIOTEPA
56 ITocTossHHBIE MAaTHUTHI, UX
B3alMOJICHCTBUE
57 Vpok-uccnenosanue "M3yuenue bu6morexa [IOK
MOJIEH MOCTOSHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
Bbu6moreka IIOK
58 MaruutHoe nojie. MaruutHoe 1moJie 1

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
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3eMJId U ero 3Ha4YeHU e JUIA )KU3HUA Ha

3emiie
OmneiT Opcrena. MarauTHoe nose
59 e eckoro Toka Ma oe brbmorexa LIOK
JIEKTPUIECKOT O TOK THUTH
P https://m.edsoo.ru/ff0acld?
M0JIE KaTYIIKH C TOKOM
[IpumeneHue 31eKTPOMarHuToB B
50 texHuke. JlaboparopHas paboTa 05 bubmoreka [IOK
"N3yuenue AeiiCTBUS MarHUTHOT O ' https://m.edsoo.ru/ff0ac74a
I10J1s1 Ha TPOBOAHMK C TOKOM"
DJEKTPOABUTATENb TOCTOSHHOT O
Toka. Mcronb3oBanue
AIIEKTpOJBUTATENCH B TEXHUUECKUX
61 CTPOICTBAX U HAa TPAHCIOPTE bubmmorexa [JOK
yerp P pre. https://m.edsoo.ru/ff0ac86¢c
JlaGopaTopHas pabora
"KoHcTpyupoBaHue u u3ydeHue
paboThl dnekTpoaBUraTens”
OmnbiTel @apaaes. 3aKoH
62 S eKTDOMA oi " bubmmoreka [{OK
JIEKTPOMArHUTHOW WH 15038
p AV https://m.edsoo.ru/7f41a4a6
[TpaBuno Jlenua
Dnexrporenepatop. CriocoOb
63 MOJTYYEHUS DJIEKTPUUECKON SHEPTUU. bu6motexa [IOK
DIEKTPOCTAHIINKM Ha BO30OHOBISIEMBIX https://m.edsoo.ru/7f41a4a6
HCTOYHHMKAX SHEPTUU
[TonroToBka K KOHTPOJIBHOW paboTe
64 1o TeMe "DIIeKTpUYeCKue u bubmrorexa [IOK
p | https://m.edsoo.ru/7f41a4a6
MarHUTHBIC SIBJICHUS
KonTtponsHas paboTa mno teme
| bu6mmoreka [JOK
65 DNeKTpUYeCcKre U MarHUTHbIE

sBnenns"/Beepoccuiickas

https://m.edsoo.ru/ff0ach14
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POBEpOYHAs pabOTa IMPU MPOBEIACHUH
Ha OyMa)KHOM HOCHTEJIC

66 Pe3epBHbIii ypok. PaboTa ¢ Tekctamu

o teme "TemnsoBrie ssBiaeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

PesepBHbIit ypok. PaGoTa ¢ TekcTamu
67 o Teme "IlocTosHHBIN
JIEKTPUYECKHI TOK"

bu6moreka [JOK
https://m.edsoo.ru/ff0acdc6

68 PesepBHbIii ypok. PaboTa ¢ Tekctamu

o TeMe "MarduTHele aBiIeHusa"

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

145
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9 KVIACC

KosnuecTBo 4yacoB DJIeKTPOHHBbIE
Ne ara uudgpoBbie
Tema ypoka Konrtpoabnbie | IIpakTHyeckue A op
n/n Bceero U3ydYeHusi | oOpa3zoBarTeibHbIE
padoThI padoThbI
pecypchl

1 MexaHuueckoe JBUKEHUE. 1
MarepuranbHas TO4Ka

5 Cucrema otcueta. OTHOCHUTEIIBHOCTD 1 bubmuoreka [IOK
MEXAHUYECKOI'O IBYKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsSIMOJIMHENHOE bu6mmoreka [IOK

3 1
JIBUYKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE npsiMOTTUHEIHOE

4 BIf)KGHI/Ie g € HSIIJSI U MTHOBEHHAs 1 bubmmorexa [JOK
A - VPR https://m.edsoo0.ru/7f41a4a6
CKOPOCTb

5 [IpsimonuHelHOe PaBHOYCKOPEHHOE 1 bu6moteka [IOK
JBH)KEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPAMOIMHEHHOT O

6 paBHOYCKOpeHHOro ABuxeHus. ['padux 1
CKOPOCTH
JlabopaTopnas pabora "Onpenenenue

7 c ope ! e f a opc OpEHHO 1 1 bubmorexa LIOK

KOPEHHS Tejla IPH PAaBHOYCKOPEHHOM

YEKOP PP . YEKOP " https.//m.edsoo.ru/ff0adb18
JBIDKEHUU 10 HAKJIOHHOM TIOCKOCTH

8 CBobOonHoe nagenue teil. ONbITE 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE 11O 1 bu6mmoteka [IOK

okpyxHocTH. [lepnon u wactora

https://m.edsoo.ru/ff0ael76
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oOpanienus. JInHelHas U yriioBas

CKOPOCTH
10 L{eHTpOCTpEMUTENBHOE YCKOPEHUE
11 I1epBerii 3akoH HeroTOHA. BekTop cuisl Eggg;;fg;gz%mae 612
12 Bropoii 3akon HeroToHAa. bubmuotexa IIOK
PaBHozeiicTByIOIIAs cua https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH Hptotona. Cyneprno3unus bu6moteka [IOK
cui https://m.edsoo.ru/ff0ae982
14 Peuienue 3a1a4 Ha MPUMEHEHU € 3aKOHOB bubmmorexa [IOK
Herotona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrtu. 3akoH ['yka E’[I:S;III//I;T:;?O(I)_[rOUf:f Daeca?
16 Pemenue 3ana4 no teme «Cuna
YOPYTOCTH»
17 JlabopaTopHas pabora «OnpeneneHue bu6moTteka [JOK
KECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0ace28
bubmmorexa [IOK
18 Cuna Tpeiis https:// m.edsolcf ru/ff0af738
19 Pemenue 3agau nmo reme «Cuna TpeHUs» ngj;;fg:oggﬁr 0af126
20 JlabGopaTopHas pabora "Onpenenenue bubmmorexa [IOK
K03 (h(ULIMEHTA TPEHUS CKOJIbXKEHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3ama4 no teme "3aKkoHbI
21 Herorona. Cuna ynpyroctu. Cuia Bu6mmorexa [IOK
| https://m.edsoo.ru/ffOafb8e
TpEHUS
22 Cuia TSKEeCTH U 3aKOH BCEMHPHOI'0 bu6morexa [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHHUs. Y CKOpEHHUE CBOOOIHOTO
MmaJieHus

https://m.edsoo.ru/ff0af044

VYpok-koHpepeHuus "JBrkenue Ten

23 BOK I'PaBUTAIIMOHHOIO I[EHTPa bubmorexa HOK
PYFTP P " https://m.edsoo.ru/7f41a4a6
(Conneunas cucrema). ['amaktuku
Pemenne 3amad mo teme "Cuna TsDKeCTH bu6moreka [JOK
24 "
Y 3aKOH BCEMUPHOT'O TATOTEHUS https://m.edsoo.ru/ff0af5f8
95 IlepBas kocMuYecKast CKOPOCTb. bubmoreka [IOK
HesecomocTsb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHE MaTepuanbHOI TOUKH.
AbcomoTHO TBEpAOE Teno. PaBHoBecue
26 TBEPAOrO TEJA C 3aKPEIUIEHHON OChIO Eubmorexa HOK
P P https://m.edsoo.ru/ff0afe36
BpatnieHusi. MoMeHT cuiibl. LleHTp
TSOKECTH
PaBHOBecHe MaTepuanbHONW TOUKH.
AbcomoTHO TBEpAOE Teno. PaBHoBecue
27 TBEPAOTO TeNa ¢ 3aKPEMIEHHON OChIO bubmorexa HOK
P p https://m.edsoo.ru/7f41a4a6
BpamieHus. MoMeHT cuiibl. LleHTp
TSKECTH
28 Pemenne 3amad mo Teme "MOMEHT CHITBL. bu6mmoreka [JOK
Lentp Tsxectu” https://m.edsoo.ru/ff0b02b4
[TonroToBKa K KOHTPOJILHOW padoTe 1O
29 TeMme "MexaHn4ecKoe JBUKEHNUE Bubmmorexa [IOK
. s ' https://m.edsoo.ru/ff0b0408
Bzaumopeiicteue Ten"
KontponbHas pabota 1o Teme
| bu6mmoreka [JOK
30 MexaHn4eckoe IBHKECHHE.

Bs3aumopeiicteue Ten"

https://m.edsoo.ru/ff0b06ec
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Nmnynbce tena. Imnyinbe cuiibl. 3akoH

31 COXpaHEHHs UMITyJbca. YIPYroe u bubmmorexa [JOK
. https://m.edsoo.ru/ffO0b07fa
HEYIPYyroe B3auMoJIeiCTBHE
Pemenue 3amaq no Teme "3akoH but6mmoreka [JOK
32
COXpaHEHHs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenuus "PeaktuBHoe
JIBUKEHUE B TIPUPOJIE U TEXHUKE"
bu6moreka I[IOK
34 Mexanndeckasi paboTa 1 MOIIHOCTh https://m.edsoo.ru/ffob0ag4
35 PaboTa cuitbl TSXKECTH, CHIIBI YIIPYTOCTH bu6morexa [IOK
Y CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopnas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS NTPU PABHOMEPHOM bubmmorexa [{OK
JIBUKEHUU TeJa IO TOPU30HTAIBHON https://m.edsoo.ru/7f41a4a6
MTOBEPXHOCTH
37 CBs13b SHEPrUM U paboTHI.
IToreHumanbHas 3HEPrus
38 Kunernueckas sneprus. Teopema o bu6moteka [IOK
KUHETUYECKOW 3HEPrun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXaHUKE
40 JlabopaTopnas pabora «3yueHue bu6morexa [IOK
3aKOHA COXPAHEHUS YHEPTUM» https://m.edsoo.ru/ff0b12fe
A1 KonebatenpHo€e IBMIKCHUE U €0 bubmmoreka [IOK
XapaKTepU CTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue Konebanus. BeiHYX)IeHHBIC bubmmorexa [{OK
konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaTemaTH4eCKui U IPY>KUHHBIN
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MasiTHUKHU

VYpok-uccnenoanue «3aBUCUMOCTb

bu6moreka [JOK

44 nepruoja KoineOaHuii OT )KECTKOCTH
PHOZ https://m.edsoo.ru/ff0b197a
MIPYKUHBI K MacChI TPy3a»
45 IIpeBpaleHue SHEepruu npu
MEXaHUYECKUX KOJIEOaHUAX
JlabopaTopnas pabora «Onpenenenue
46 qacrolim Hpne IfO a Kone6aim"4 bubmiorexa LIOK
pHOI https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKA
JlabopaTopnas padora «IIpoBepka
47 HE3aBUCHUMOCTH Ieproa KoJieOaHNH bu6morexa [IOK
rpy3a, MOJBEIIEHHOT 0 K HUTH, OT MacChl https://m.edsoo.ru/ff0b197a
rpy3a»
Mexanuueckue BoJHbI. CBOICTBA
48 MeXaHH4YeCKHUX BOJH. [IpogonsHBIE 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIC BOJIHBI
VYpok-koHpepenus "MexaHnueckue
49 B(E)JIHBI B Tg)é pI[OM tene. CelicMuyeckue bubmiorexa [OK
" P ' https://m.edsoo.ru/7f41a4a6
BOJIHBI
50 3Byk. PacnipocTpanenue u oTpaxeHue bu6motexa [IOK
3ByKa https://m.edsoo.ru/7f41a4a6
51 VYpok-uccnenosanue "Habmonenne
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTUYECKHI pe30HaHC
53 Ypok-koHpepenus "YIbTpa3ByK U but6moreka [JOK

UH(Pa3BYK B MPUPOJIE U TEXHHUKE"

https://m.edsoo.ru/ff0b23ca
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[TonroToBKa K KOHTPOJILHOW padoTe 1o

bu6mmoreka [JOK

54 Teme "3aKOHbI COXpaHEHUS.
P " https://m.edsoo.ru/ff0b25f0
Mexanudeckre KoJeOaHUs U BOJHBI
KonTponbsHas pabora o Teme "3aKoHbI
55 coxpaHeHHs1. MexaHU4eCcKue KoneOaHms bubmiorexa [JOK
p . https://m.edsoo.ru/7f41a4a6
Y BOJTHBI
DJIEKTPOMarHuTHOE MOJIE. bubmmorexa [IOK
56
DJIEKTPOMarHUTHHIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepennus "[lkana
58 AJIEKTPOMArHUTHBIX BOJIH. bu6morexa [IOK
Hcnonp3oBaHue 3J1E€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH IS COTOBOU cBsa3U"
VYpok-uccnenosanue "M3yueHne CBONCTB
59 SJIEKTPOMArHUTHBIX BOJIH C IIOMOILBIO bubmorexa LHOK
P | https://m.edsoo.ru/ff0b2c6e
MOOMIIbHOTO TenedoHa
Pemenue 3a1a4 Ha onpeneneHue
60 4acTOTHI U JJIMHBI 3JIEKTPOMAarHUTHON
BOJIHBI
DneKTpoMarHuTHas IpUpoja CBETa.
61 CkopocTh cBeTa. BomHoBBIE CBOIiCTBA Bubmmorexa [IOK
P ’ https://m.edsoo.ru/ffob31d0
CBETa
Uctrounuku cBeta. [IpsimonvHeitHoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUs bubmioreia LIOK
paclpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
63 3aKOH OTpa)K€HU CBETa. 3epKaja. bubmmorexa [{OK

Pemrenne 3aa4 Ha MPUMCHCHHUEC 3aKOHAa

https://m.edsoo.ru/ff0b38c4
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OTpPaKCHUA CBCTA

[Ipenomnenne cBeta. 3aKOH

bu6moreka [JOK

64
IIPEJIOMIJIEHHS CBETa https://m.edsoo.ru/ffOb3aea
[TonmHOE BHyTpEHHEE OTPAKEHUE CBETA.
65 I/ICHOHBSOBZ:{II)/IC nonHorIZ) BHYTPEHHETO Brbmorexa LIOK
yip https://m.edsoo.ru/ff0b3c5c
OTpa’kKeHUs B ONTUYECKUX CBETOBOJAX
JlaboparopHas pabota "MccnenoBanue
66 3aBHCHUMOCTH yTJia MPEIOMIIECHUS bu6moteka [IOK
CBETOBOI'O JIy4a OT yIJia IaJleHus Ha https://m.edsoo.ru/7f41a4a6
rpasuiie "Bo3ayx-cTexyno""
Ypok-koHpepenius "Mcnonbp3oBanue
67 MOJTHOTO BHYTPEHHET0 OTPAKCHUS: buomorexa LIOK
yIP P o https:/m.edsoo.ru/7f41a4a6
CBETOBOJIbI, OITUKOBOJIOKOHHASI CBSI3b
bu6moreka [JOK
68 JIunzel. O eckas cuiia 3
FIHEDL ITHHACCRAT CHIR THHSH https://m.edsoo.ru/ffOb3f2c
bu6moreka [JOK
n .
69 OCTPOCHHME N300paKCHU B TMH3aX https:/m.edsoo.ru/ffobA44a
JlaGoparopHas pabota "OnpeneneHue
70 ok Ic‘)HorI()) aCETOﬂHI/IH " OII)TTJ:I[/I‘IGCKOﬁ bubamorexa LIOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAOIIEN JTMH3bI
71 Ypok-koHpepenus "OnTrudeckue bu6moteka [IOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onTudeckas cucreMa. 3peHHue Bu6mmorexa [IOK
P https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "JledexTsl 3peHus.
Kaxk coxpanuts 3penue"
74 Pasnoxenue 0enoro cBera B CIEKTP. bu6morexa [IOK
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Onsbitel HeroTona. Cnoxxenue
CIIEKTPaIbHBIX IBETOB. Jlucrepcust cBeTa

https://m.edsoo.ru/ff0c0f4c

JlabopaTopHas pabota "OnUBITH TIO
Pa3NIoKEHHIO OEJIOro CBETa B CIEKTP U

but6mmoreka [JOK

7 BOCIHPUATHIO I[BETA NTPEAMETOB IPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IEeHUH Yepe3 LBETOBbIE (PUILTPHI"
VYpok-nnpaktikyM "BoiHOBbIE CBOMCTBA
76 CBpeTa: I[I:/ICl'IepC};/I}I, UHTEepEPEeHIIUS U Bubmuorexa LIOK
A T—" https://m.edsoo.ru/7f41a4a6
77 Omneitel Pe3epdopaa u miianerapuas bubmmorexa [IOK
MOJIeIb ATOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
79 HcnyckaHue U IOTJIOIIEHNE CBETA bu6mmoreka [IOK
atoMoM. KBaHThl. JInHeNHYaThIe CIIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmogeHne bubmumoreka [IOK
CIEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIbI bubmorexa LHOK
https://m.edso0.ru/ff0c1672
82 Ctpoenue atomHoro sigpa. Hykionnas bubmmorexa [IOK
MOJ€EJIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe TpeBpamenus. M30tombt E’[I;Is;;r?\f;(:ogﬁllifmlam
84 Pemenune 3amad mo Teme: bubmmoreka [IOK
"PannoakTuBHBIE MpeBpaIeHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmana
86 Ypok-koHpepenius "Paaroak THBHBIE bubmumoreka [IOK

H3JIy4YCHUA B IpUPOAC, MCOAULIUHE,

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

TeXHUKE"

87 SnepHble peakiuu. 3aKOHBI COXpaHEHUS bu6mmoreka [IOK
3aps10BOr0 M1 MaCCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBs3H aTOMHBIX siiep. CBs3b bu6moTteka [JOK
MacChl U JHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemienue 3anau o teme "SAnepHoie
peakun"
Peakuuu cuHTE3a U IEICHUS SIEP. bubmmorexa [IOK
90 N
Ncrounuku 3neprun CosHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenuus "AnepHas
91 alfe FCTI/IK(E Zeﬁcmnﬂ az[pnoaKTHBHHx bubmorexa HOK
P . P | https://m.edsoo.ru/7f41a4a6
U3ITYYCHHUH Ha )KUBBIC OPTaHU3MBI
[TonroToBKa K KOHTPOJILHOW padoTe 1O
92 Teme "DIeKTPOMarHuTHOE TOJIE. bu6morexa [IOK
DneKTpoMarHuTHbie BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHHS "
KonrtponwsHas pabota o teme
93 "DJIeKTPOMArHuTHOE MOJIE. bu6moteka [IOK
DJIeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/7f41a4a6
siBJICHUS "
[ToBTOpenue, o600LIICHHE.
94 JlabopaTopHbie paboOTHI IO KYpC bubmorexa [IOK
\ P pv P | pey https.//m.edsoo.ru/ff0c245a
B3aumopeiictBue Tei
IToBTOpenue, o0o00menue. Pemenre
95 acqerimx Y KaueCTBEHHBIX 337124 110 buomorexa LIOK
P \ \ A https://m.edso0.ru/ff0c2572
TeMe "TernoBbie Mpouecchl
96 [ToBTOpeHue, obo0IIcHNE. PenieHne bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacueTHBIX M KaYECTBEHHBIX 33J1a4 110
teme "KIIJI TemnoBbIx aurareicii”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o600uIeHue. Penienne

but6moreka [JOK

7 1
9 pacYETHBIX M KaYEeCTBEHHBIX 3a/1a4 110 httos://m.edsoo.r/f0c2b30
teme "KII/] anekTpoycranoBok"
IToBTOpEenue, 0000IIIEHNE.
98 P ]63T peri 6m HH 1 1 bu6mmoreka [JOK
A0OPATOPHPIC PADOTRI IO KYPLY https://m.edsoo.ru/ff0c2c52
"CBeTOBBIE IBJICHHS"
[ToBTOpenue, o600uieHue. Pabora ¢
99 TEKCTAMU I10 TeMe "3aKOHBI COXpaHEHHUS 1 bubmorexa [OK
" P https://m.edsoo.ru/ff0c2d6a
B MEXaHHUKE
100 [ToBTOpenue, o0o6meHne. Pabota ¢ 1 bu6morexa [IOK
Texcramu 1o teme "Konebanus u BoaHb!" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o600uieHne. Pabora ¢ 1 bu6mmorexa [IOK
TekcTaMu 1o TeMe "CBeToBEIC SIBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606menue. Pabora ¢
102 TexcTamu 1o TeMe "KBaHToBas u 1
anepHas ¢uzuxa"
OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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